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IMPORTANCE OF DETERMINING TRANS- 
FERABLE ELEMENTS 


Leaders of parent education groups have to 
deal with the problem of what they need to 
know about the practices of individual par- 
ents if they are to assist them in learning and 
using essential child development principles. 
Furthermore, they are concerned with meth- 
ods for obtaining this knowledge reliably and 
efficiently. 

The personal interview has been one 
method frequently used. It seems probable 
that certain elements or items of the inter- 
view would apply equally well to a large group 
of parents, as there are factors and relation- 
ships in many families which are alike. Con- 
sequently these portions of the interview 
could be investigated by similar techniques. 
Such items, because of the appropriateness and 
applicability to a large number of parents, are 
designated in this study as_ transferable 
elements. 

A knowledge of the transferable items in 
the interview would not only lessen the time 
necessary for an interview but would also 
tend to increase the objectivity of the inter- 
viewer’s judgments. 

This study attempts (1) to determine fac- 
tors pertinent to the guidance of the parent 
as a learner which may be secured from a 
large group of parents as effectively as from 


* The study was sponsored by the Committee on Research 
and Studies of the National Council of Parent Education 
(George D. Stoddard, Chairman) and directed by Ralph H. 
Ojemann of the Iowa Child Welfare Research Station, State 
University of Iowa, Iowa City, Iowa. 


one parent, and (2) to devise techniques for 
securing this information as reliably as pos- 
sible with a minimum use of the parents’ and 
leader’s time. 


Areas of Information Helpful to Leaders 
In outlining the appropriate area of infor- 
mation for leaders of parent education groups, 
the parent is considered as a potential learner. 
Pertinent knowledge includes an understand- 
ing of factors which will make possible in- 
telligent guidance of the parents’ learning. 
These may be divided for convenience into 
two groups: (1) the general conditions fa- 
vorable to efficient learning and (2) the 
knowledge, attitudes, emotional pattern, etc. 
necessary for the intelligent guidance of 

children. 

A. What does the parent now 
know, do, and_ believe? 
(Present status of knowl- 
edge, attitudes, etc. essen- 
tial in intelligent care and 


Parent as a guidance of children) 
Potential B. How can learning be stimu- 
Learner lated? 


1. General condition fa- 
vorable to learning 

2. Possibilities of develop- 
ment 

3. Motives for learning 


AREAS SELECTED FOR THIS STUDY 


From this analysis of the important facts to 
be known about the parent as a learner, it is 
desirable to know which ones can be obtained 
by techniques other than the personal inter- 
view. Parents’ knowledge of child develop- 
ment and family life can be obtained by 
techniques whose reliability and validity, at 
least to a fair extent, are already known. 
Parents’ reading ability and methods of study 
have also been investigated. 
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The psychological status of the parent in 
regard to attitudes, emotional patterns, and 
fundamental satisfactions has not as yet been 
investigated to any great extent. Such a 
study is important because these factors are 
often the motives underlying parental be- 
havior. Since attitude scales are gaining rec- 
ognition as effective instruments of investiga- 
tion, this study proposes to study them as a 
substitute for a personal interview, or an in- 
tegral part thereof. 


APPRAISAL OF THE INTERVIEW TECHNIQUF 


‘ In an analysis made of studies which have 
employed the interview method, investiga- 
tions were selected which emphasized certain 
aspects of the interview technique or dealt 
with various phases of family relationships 
which are of interest to the leaders of parent 
education groups. The purpose of this analy- 
sis was to discover what areas had been cov- 
ered by the interview method and the extent 
to which it had been used effectively in vari- 
ous circumstances. 


Areas Covered by Interviews 


The interview has been used for widely dif- 
ferent purposes, as suggested by the following 
categories. 

1. The most elaborate type is the psychiat- 
ric interview which attempts to determine in 
detail the nature of the emotional patterns of 
the individual and the motives guiding his 
behavior. It is especially interested in inves- 
tigating the subtle nature of factors of be- 
havior and in gaining deeper insight into com- 
plex mental mechanisms. 

2. The instructional type is highly valuable 
when it is necessary to check immediately the 
parent’s understanding of a given direction or 
the application of some principle. An emer- 
gency of this kind is illustrated by the case of 
a nurse instructing a mother in the care of a 
sick child. It also seems quite probable that 
the personal interview could be used effec- 
tively by a parent education leader to meet 
the special needs of individual members. 

3. The most frequent use of the interview 
has been to obtain information from or 
knowledge about the parent, either limited or 
comprehensive. The interview is the princi- 
pal means of securing the data for a case 
study. Murphy and Jensen (12) give in 
some detail the information which they be- 
lieve should be obtained for a child guidance 


clinic. Although such schedules differ with 
different clinics, this guide is probably repre- 
sentative of the areas usually covered: 
I. Identifying Information 
Il. Behavior for Which Child is Being 
Studied 
a. Complaints 
b. History of complaints 


III. Developmental History of Child 
a. Gestation period and delivery 
b. Medical history from birth to 
date 
c. Early development 
d. Early habit formation 
e. Early personality development 
IV. Child’s Present Background and 
Make-up 
a. Later personality development 
b. School adjustment 
c. Recreational interests 
d. Sexual adjustment and develop- 
ment 
e. Vocational adjustment 
V. Family History 
a. Parents’ relationship to grand- 
parents 
b. Parents’ personal history 
VI. History of Siblings of Patient 
VII. Parents’ Methods of Discipline 
VIII. General Background 
a. Neighborhood 
b. Home 
IX. Information re Informant 
X. Summary 


Case studies are of interest to leaders of 
parent education groups since they are a pop- 
ular technique for studying the behavior 
problems of children and various factors in 
family relationships. The extent and depth 
of the inquiry will necessarily depend upon 
the needs of parents and the purpose of the 
leader, but short cuts in technique would 
greatly assist in securing information for 
effective guidance. 


Advantages of the Interview Method 


One of the outstanding characteristics of 
the interview is its adaptability to informal 
situations. Relying largely on conversation, 
it can be employed in many situations in 
which investigators would not be able to se- 
cure co-operation with a more formal tech- 
nique. Phillips (13) used the interview in 
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handling neuroses of college students. The 
informality of the method is helpful in break- 
ing down the reserve of the subject and in 
securing his confidence. The natural, spon- 
taneous answers frequently include not only 
the data desired but the subject’s interpreta- 
tion of these data, which is often useful in 
diagnosis and treatment of problems. 


Moreover, the interview secures detailed re- 
plies. Charters (2), in a study of the traits 
which determine success in certain vocations, 
outlines the interview used with employers in 
asking them to list the essential traits for a 
successful worker in their respective fields. 
For surveys of this type subjects sometimes 
give facts more freely in conversation than in 
writing. Then, too, by adroit questioning the 
interviewer may be able to keep the subjects’ 
attention on the problem for a longer period 
of time than the subjects would spend volun- 
tarily. Further questioning may amplify 
statements which are either too general, 
vague, or evasive to give a fair indication of 
the subjects’ reaction. 

Home interviews offer opportunities for 
evaluating the subject’s environment. Sewall 
(15) found it profitable to supplement case 
studies with home visits in her investigation of 
some causes of jealousy in children. Visits 
to the homes of jealous and nonjealous chil- 
dren made it possible to study what factors 
there caused or contributed to the develop- 
ment of jealous feelings in children. Jack 
(8), in attempting to determine the effective- 
ness of the training received from a parent 
education course, interviewed mothers in the 
home just preceding and following the spe- 
cial training. The interviews were concerned 
with the behavior of the child and practices 
of the parent. Parent educators may likewise 
find home visits profitable in building a basis 
for interpreting parents’ needs. But when the 
reliability of the interview is not determined, 
its validity is questionable and, therefore, its 
usefulness as an instrument of research 
curtailed. 


In a limited field of parent activities, the 
interview may elicit specific information. 
Hanson (5) interviewed ninety children to 
find out to what extent their parents gave 
them experiences leading to the development 
of appropriate concepts of the place of money 
in the social system. The interview appears 
applicable for a survey of still other areas of 
parental activities. 
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The statistical analysis of the data ob- 
tained from a large number of case studies 
may be useful in detecting trends and direc- 
tions of child behavior and family relation- 
ships which are of interest to a leader of a 
parent education group. Levy (10) studied 
the case history records of 700 children in 
which were revealed 1,037 different conduct 
disorders. He made a quantitative study of 
the relationship between intelligence and 
economic status as factors in the etiology of 
children’s behavior problems. He found an 
increase in personality problems and a de- 
crease in social problems with increased eco- 
nomic levels. 


_ Leaders of parent education groups may 
find the interview advantageous in helping 
the parent to analyze his own problem. A 
joint analysis technique is frequently used in 
marital relations clinics and by preschool 
teachers in parent conferences. Hixenbaugh 
(7) made a study of ror cases of married 
couples who sought help from a reconciliation 
clinic. She reports that an analysis of the 
specific difficulty in the light of the entire 
marital situation was often all that was 
needed to effect a reconciliation between an 
estranged husband and wife. 

Since nervous patterns of associates tend 
to affect the nervous habits of children, the 
interview may be useful in evaluating the in- 
fluence of the parent on children’s problems of 
this type. Although the majority of investi- 
gators have not found the interview highly 
satisfactory for estimating personality traits, 
Kornhauser (9) noted that discrepancies be- 
tween ratings of different judges are some- 
times due to actual differences in the behavior 
or attitude of the person rated. It seems 
probable that some types of personality traits 
might be revealed through an interview which 
would furnish a clew as to which approach 
might be the most effective for a leader to use 
in guiding that specific parent’s learning. 

The interview has been found helpful in 
test construction. Stutsman (16) used it as a 
means of collecting material for test con- 
struction. Data obtained from parents of 
children judged to be adjusted and from par- 
ents of children rated as unadjusted furnished 
the basis for the construction of a test to dif- 
ferentiate these two groups of parents. With 
the interview method, Ackerley (1) deter- 
mined parents’ understanding of the terms in 
a series of knowledge tests relating to child 
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development and discovered possible miscon- 
ceptions as to the meaning of the various 
items. 

In evaluating the advantage of the inter- 
view as an instrument of research, perhaps 
the best statement is given by Hartmann (6). 
“In many investigations it is undoubtedly 
true that the interview is more valuable as a 
supplementary device than as a primary in- 
strument, but even where it legitimately oc- 
cupies this subordinate position it can gener- 
ally be relied upon to insure a more intimate 
and personal acquaintance with the raw data. 
Often in these cases the judiciously guided 
interview permits a deeper insight into com- 
plex mental mechanisms than could be ob- 
tained through any other procedure.” (p. 207) 


Disadvantages of the Interview Method 


One of the chief disadvantages of the in- 
terview method from a practical point of 
view is the amount of time it involves. Even 
when the interview is well organized and the 
procedure thought out in advance, it requires 
considerable time to gain the confidence of 
the interviewee and accomplish the purpose 
of the interview. As used at the present 
time, an individual interview usually is given 
each subject; but one interview may not be 
sufficient. It may be necessary to conduct a 
series of interviews such as those frequently 
used in making a case study. It is apparent, 
therefore, that the time element involved in 
the personal interview presents a real problem. 

While the interview is useful in pointing out 
existing problems in child behavior and family 
relationships, generally it has not been suc- 
cessful in isolating the underlying causes of 
these problems. Conklin (3) made case 
studies of 128 high school students who had 
1Q’s of at least 130. About one-half of these 
students were unadjusted at school. A study 
of the family backgrounds of the two groups 
failed to show differences which would ac- 
count for the differences in the behavior of 
these children at school. Weille (17) used 
the same technique, with families which had 
both problem and adjusted children, in an ef- 
fort to determine causal factors for this dif- 
ference, but she was only able to show factors 
which made differences in the environment of 
children in the same family. 

The results of such studies seem to indicate 
that regardless of the time and labor required 
in case studies, they usually fail to isolate the 


components of behavior so that they may be 
measured satisfactorily. They indicate the 
existence of accompanying factors or condi- 
tions without indicating causal relationships. 
It seems probable that behavior problems are 
overt manifestations of various physical and 
psychological factors and require a measur- 
ing device which will determine the existence 
of cause and effect relationships. 

Another drawback to a wide use of the in- 
terview method is the high degree of skill 
which is required in successful interviewing. 
Because the interview is an accessible method 
of investigation and because it can be adapted 
to such widely different purposes, it might ap- 
pear to be a method which could be highly 
recommended for the use of untrained work- 
ers. But actually the interview is not easy to 
control because it involves the intricate men- 
tal processes of another person and _ these 
processes are not always tractable. Errors 
arise from three sources, the interviewer, the 
interviewee, and the relationship between 
them. Although the technique appears simple, 
it requires skill in its application and inter- 
pretation. 

The interviewer may contribute to the un- 
reliability of the interview by not being acde- 
quately prepared. Unpreparedness may in- 
clude a lack of understanding of the problem 
and the contribution that he wishes to secure 
from the interview. It may be the failure to 
word his questions properly or to ask them in 
the right sequence. It may be the failure to 
secure co-operation of the subject or to inter- 
pret properly the subject’s response. With- 
out conscious guidance there may be a con- 
tagious bias of the interviewer’s interpreta- 
tion of the response of the interviewee. Rice 
(14) describes an inquiry in which twelve in- 
vestigators interviewed homeless applicants 
for lodging. The records revealed a transfer 
of each investigator’s bias to the applicants 
and a corresponding distortion in the replies 
which the applicants gave. The replies se- 
cured by interviewers opposed to the use of 
liquor attributed the condition of the appli- 
cants largely to this factor, whereas those in- 
terviewers who were unopposed to the use of 
liquor did not find it a principal cause in the 
men’s destitute condition. 

The interviewee may contribute to the un- 
reliability of the interview by not giving a 
fair response. He may not understand what 
is wanted, he may not be able to express him- 
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self, or he may not wish to reveal the desired 
information. Moreover, if the relationship 
between the interviewer and interviewee is 
antagonistic rather than co-operative, the in- 
terviewee may be deliberately deceptive in his 
responses. In actual practice, however, er- 
rors arising from the interviewee are not as 
frequent as those from the faulty techniques 
of the interviewer. 


Techniques to Improve the Interview 


Written aids have proved helpful in elim- 
inating some of the possible errors that occur 
in oral interviews. Ambiguities in the state- 
ments on blanks may be discovered and cor- 
rected more easily than in oral statements. It 
is also possible to check the wording on a 
blank to be sure that it is clear. 


A schedule of questions has been found use- 
ful in keeping the interview in hand and in- 
suring that no vital considerations are over- 
looked. Hamilton (4), in his investigation of 
marital relations, provided an additional safe- 
guard to his schedule questions. In conduct- 
ing the interviews, he presented a series of 
questions, each printed on a card, and re- 
corded the responses which subjects volun- 
tarily offered. This technique was adopted 
to minimize the influence of the investigator 
on the subjects’ responses. He tried to avoid 
furnishing clews to the answer expected or to 
his own opinion by controlling his facial ex- 
pression and tone of voice. 

In general there has been little progress 
made in improving the reliability of the inter- 
view. It has been the practice of investiga- 
tors to assume that their interviews are reli- 
able without making an effort to check their 
reliability. Such neglect may arise either 
from a lack of interest in improving the in- 
terview technique or from a failure to devise 
instruments which are appropriate for this 
purpose. The problem of making the inter- 
view as reliable a device as possible for se- 
curing dependable, valid data is a fertile field 
for investigation. 

Conclusions 

It appears from this analysis that the in- 
terview may be used by the parent educator 
for three different purposes: (1) to obtain 
information from the parent, (2) to give the 
parent knowledge, or (3) to motivate the par- 
ent’s learning. In specific cases the possibili- 
ties and limitations of the interview method 


should be appraised from the viewpoint of its 
intended function, but analysis reveals certain 
general conclusions in regard to its usefulness 
for leaders of parent education groups. 

The interview appears to have the following 
advantages: 


1. The interview offers opportunity for 
joint analysis of family problems by the 
parent and leader. 

2. Home interviews offer opportun‘ty for 
an evaluation of the parent’s environ- 
ment. 

3. The interview furnishes opportunity to 
study the behavior and nervous patterns 
of the parent. 


4. Pertinent material for test construction 
in a selected field of parental activities 
may be obtained by the interview. 

5. In a survey the interview may be useful 
in discovering general characteristics of 
a specific field of parental activities. 

6. The interview furnishes opportunity for 
parental emotional expression which may 
act as a “safety valve.” 

7. It is a useful method for effecting some 
desired emotional readjustment in the 
parent. 

8. In comparison with written techniques, 
the oral interview furnishes opportunity 
for: (1) the clearing up of miscon- 
ceptions in meaning, (2) supplementary 
questions to investigate generalities and 
obscure points or evasions, (3) more de- 
tailed replies, and (4) natural, spon- 
taneous answers. 


Errors may easily occur in the interview 
through faulty techniques such as _ the 
following: 


1. The interviewer may be prejudiced in 
his report by his own opinion. 

2. The interviewer may not be able to re- 
port the interview accurately. 

3. The interviewee may not wish to reveal 
the desired information. 

4. The interviewer may suggest the an- 
swers to the person interviewed. 

5. The feeling between the interviewer and 
interviewee may be antagonistic. 

6. The interviewee may not understand 
what is wanted or may not have the 
ability to put into words the informa- 
tion sought. 
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SUBSTITUTION OF ATTITUDE SCALES FOR 
INTERVIEWS 


This portion of the study was undertaken 
to determine how successfully an attitude 
scale may be substituted for the interview in 
securing parents’ attitudes regarding child 
development and family relationships. The 
aims are as follows: (1) to find the reliabil- 
ity of two interviewers’ interpretations of par- 
ents’ attitudes, a need which was emphasized 
in the investigation of the results obtained 
by studies using the interview technique; (2) 
to compare the results obtained by the inter- 
view with the data obtained through the use 
of attitude scales. 


Procedure 


The method employed by Ackerley (1) was 
extended to include the interviewers’ interpre- 
tations of parents’ attitudes and an objective 
description of. this attitude by allocating the 
parent’s opinion on a previously constructed 
attitude scale. The reliability of the method 
was computed by determining the differences 
between the allocations of a given parent’s 
opinion by two interviewers on a selected at- 
titude scale. The comparison of the inter- 
view with the attitude scale was made by ob- 
taining the difference in a parent’s attitude 
score and the placement assigned to him by 
the interviewer. 


Scales Employed—tThree attitude scales 
were used in this study, all constructed by 
psychophysical techniques or some modifica- 
tion of them. A description of these is given 
in a former study by Ackerley (1). The re- 
liabilities of these scales had been previously 
determined. The statements of the Ackerley 
scale on the desirability of giving children be- 
tween the ages of six and twelve sex infor- 
mation have an average Q-value of 1.3. The 
statements in the Butler (12) scale on the 
attitude toward the father’s participation in 
the care and upbringing of children have an 
average Q-value of 1.25. The self-reliance 
items were taken from the Ojemann scale on 
the attitude toward self-reliance in preschool 
children which has a reliability of .9t when 
the Spearman—Brown prophecy formula is 
applied to the correlation obtained from the 
scores on odd and even items of the test. 


Subjects —The subjects used in studying 
the effectiveness of attitude scales as a substi- 
tute for the personal interview were mothers 


of children of preschool and elementary 
school age. An attempt was made to secure 
parents who represented a wide range in edu- 
cation, cultural background, and experience. 
The education of the majority of parents 
used in this series of interviews extended be- 
yond the eighth grade. 


Interviewers——The interviews were con- 
ducted by the writer and an assistant who was 
a worker in parent education and had had 
several years of experience in interviewing 
parents. She was familiar with the use of 
attitude scales and had made a special study 
of the scales used in this investigation. 


Interview.—Several factors in the method 
of conducting the interview were considered 
important for insuring reliable responses. 
First, the interviews were not of a compulsory 
nature. The mothers voluntarily agreed to 
give their assistance. In this way, disinter- 
ested subjects were avoided and a certain de- 
gree of co-operation insured. Next, the in- 
terviews were informal in nature and designed 
to put the subject at ease. To promote this 
feeling of ease on the part of the interviewee, 
the interviews were conducted in the homes 
of the subjects. The time selected for the 
interview was one when the mother would be 
relatively free for an hour or more because 
continued distractions were regarded as highly 
unsatisfactory for a reliable interview. If 
callers came, or the subject was disturbed re- 
peatedly, the interview was terminated and 
no evaluation made of the parent’s attitude. 

In conducting the individual interview, ef- 
fort was made to establish friendly rapport 
and to have the subject feel that she could 
contribute something valuable. After the in- 
terviewer and interviewee were at ease, the 
topic related to one of the attitude scales was 
introduced by a general question. The ques- 
tions were designed to stimulate the parent’s 
conversation regarding his opinion and prac- 
tices pertaining to the questions involved in 
the scale selected for comparison with the 
interview. Illustrations of these questions 
are, “What is the effect on family relations if 
the father confines his interest in his children 
largely to providing for their financial sup- 
port?” “At what age should a child assume 
responsibility for the care of his various physi- 
cal needs?” If such questions appeared to be 
too academic for the subject, the same ideas 
were expressed within the range of the sub- 
ject’s familiar vocabulary. 
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The interviewer was careful to avoid any- 
thing in her attitude which might be con- 
strued as criticism of the opinion expressed 
by the subject. It was considered desirable 
to keep the subject talking, permitting her to 
give a full free account of her opinions. This 
method, of course, introduced some irrelevant 
material but it was felt that statements made 
spontaneously were more apt to reveal the 
attitude of the subject than those obtained 
by direct questioning. When it was neces- 
sary to ask supplementary questions to en- 
courage the subject to amplify some state- 
ment or to secure information necessary for 
a clearer description of the parent’s attitude, 
the questions were worded as expressions of 
interest in what the subject was saying. An- 
other important precaution observed in the 
interview was to determine if the subject was 
ambiguous in her attitude. For this purpose 
it was necessary for the interviewer to direct 
the conversation so that it covered the atti- 
tudes expressed in the entire length of the 
scales investigated. 


Reliability of Interviews 

The differences were computed between the 
two interviewers’ allocation of the opinion of 
seventeen parents on the questions involved in 
the attitude scales presented in the interview 
and expressed in terms of the scale values. 
The following tabulation shows the differences 
obtained for each of the subjects on each 
scale. 


Scale 
Subject I II Ill 
1.6 8 6 
6 
2 7 4 


The range of the differences of the inter- 
viewers’ placement of the subjects on Scale I, 
the desirability of giving children sex infor- 
mation, was .t to 1.9; for Scale II, the atti- 


tude toward self-reliance in preschool children, 
it was .o to 1.3; for Scale III, regarding the 
participation of fathers in the care and up- 
bringing of children, it was .1 to 3.2 steps. 


The mean differences in the allocation of 
the subjects on Scales I and III as shown in 
the preceding tabulation are .6 of a scale 
value. These mean differences are less than 
one-half of the mean Q-value of the state- 
ments in either scale, so that the placements 
are well within the reliabilities of the scales. 
The mean disagreement of the two interview- 
ers in placing parents in their attitude on 
Scale II was .7 of a step value. The reliabil- 
ity of this scale is about one step. It appears, 
therefore, that these interviews are reliable. 


Comparison of Interview and Attitude Scales 

The comparison of the results obtained by 
the interview and those obtained by attitude 
scales is measured by the mean difference be- 
tween the interviewer’s allocation of the sub- 
ject and the subject’s score. The differences 
in the scores are expressed in step-values. 
Analysis of the data based on forty parental 
interviews involving the three attitude scales 
is shown in the following tabulation: 


Scale 

Subject I II III 
1.4 1.9 9 
1.1 8 0 
1.3 3 4.4 
8&8 1.3 9 
0 1.2 4 
6 4 2 
3 5 6 
1.0 1.5 0 
1.8 2.1 3.2 
3 9 
9 9 6 


ry 
re 
u- 
its 
as 
ad 
ng 
of 
ly 
od 
ed 
2S, 
ry 
to 
e- 
n- 
ec] 
e, 
es 
he 
be 
se 
ly 
lf 
id 
rt 
Id 
n- 
he 
as 
‘S- 
’s 
C- 
in 
1e 
ns 
if 
n 
D- 
i- 
aS 
| 


144 JOURNAL OF EXPERIMENTAL EDUCATION 


Scale 

Subject I II Ill 
A 5 3 
6 29 9 


The range and the interquartile range of 
the differences between the interviewers’ and 
subject’s scores on Scale I, the desirability of 
giving children sex information, was .o to 2.0 
steps and .3 to .g, respectively. The range 
on Scale II, self-reliance, was .1 and 2.8 steps 
with 50 per cent of the differences falling be- 
tween .5 and 1.2 steps. For Scale III, fath- 
ers’ participation in the care and upbringing 
of children, the differences extended from .o to 
4.6 steps with an interquartile range of .3 
to .9. 

The mean differences as indicated by the 
preceding tabulation were .6 for Scale I; .o for 
Scales II and III. Attitude scales can then be 
substituted for the interview without much 
greater error than that which occurs with spe- 
cially trained interviewers. 

While the mean differences of the results of 
the interview and of the attitude scales are 
well within the reliability of the scales, they 
are slightly greater than the relationship of 
one interviewer’s placements to the place- 
ments of the other. It may be interesting to 
observe some factors which might account for 
this increase in the mean disagreement. 

1. The interviewer or parent may have 
difficulty in a separation of attitude and prac- 
tice. For example, a mother felt that chil- 
dren between the ages of four and six years 
should be able to dress themselves, but since 
her own children of that age were not inter- 
ested in dressing themselves, she helped them 
rather than have them fuss about it. 

2. There may be a confused rather than a 
clear-cut attitude on the part of the subject. 
It appears that parents recognize some of the 
statements of the scales as familiar experience 
and confuse them with their own attitude. 
One mother after marking the scale on sex 
information commented in this manner, “A 
lot of girls have told me that they might have 
been saved from much unhappiness if their 
mother had given them sex information while 
they were growing up.” Yet this particular 


mother had made no effort to give her twelve- 
year-old daughter sex information and felt 
that the child had displayed no curiosity over 
the arrival of a new baby in the family two 
months earlier. In regard to her own chil- 
dren, this mother said that she felt that if she 
took them to Sunday School regularly and 
taught them good moral principles sex infor- 
mation was unnecessary. 


3. The parent accepting an attitude as an 
ideal but denying its practical application was 
another factor contributing to disagreements 
in scores. This is illustrated by the mother 
who felt that a father’s participation in the 
care and upbringing of children was conducive 
to the establishment of good relationships 
within the family, but that her husband was 
too tired when he came home to give the 
children care or attention. 


4. It appears that further investigation is 
needed to measure the ambiguity of the par- 
ents’ attitudes. The interviewers found dif- 
ficulty in detecting and expressing ambigu- 
ous attitudes in relation to different items in 
a scale. In the self-reliance scale it was not 
uncommon to find the attitude favorable in 
situations which freed the mother from work 
and which involved small elements of risk, 
such as those relating to self-feeding and 
dressing, and unfavorable in situations which 
involved some risk, such as the child’s going 
away from home unattended or the child’s 
freedom in the expenditure of money. A 
score of 4.0 may represent a composite of 
widely different opinions and a further analy- 
sis would be helpful in adequately describing 
parents’ attitudes. 


Conclusions 


The use of carefully constructed attitude 
scales appears highly feasible for obtaining 
parents’ attitudes. Since the reliability of 
the interview was established, it appears that 
the results obtained by the scales used in this 
study agree sufficiently with those obtained 
by the personal interview to make them use- 
ful in a diagnosis of parents’ needs. The 
data obtained are of an objective nature and 
can be handled statistically. This eliminated 
many problems and errors arising in the 
treatment of data which from their very na- 
ture must be treated subjectively and are 
colored by personal interpretations. Attitude 
scales are economical of time in that they may 
be filled out in groups or at the parent’s con- 
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venience. The scales furnish an objective 
record of the parents’ attitudes so that com- 
parisons may be made from time to time with 
the same parent. 


SUMMARY, CONCLUSIONS, AND 
RECOMMENDATIONS 


The purpose of this study has been (1) to 
determine factors pertinent to the guidance of 
a parent as a learner which parent educators 
may secure from a large group of parents as 
effectively as from one parent and (2) to de- 
vise techniques for securing this information 
as reliably as possible with a minimum use of 
the parents’ and leader’s time. 


Since leaders of parent education groups at 
present rely largely on the personal interview 
for obtaining this knowledge, an appraisal 
was made of studies employing the interview 
technique to ascertain its possibilities and 
limitations for such purposes as the counsel- 
ing and guidance of parents. The results of 
this survey lead to the following conclusion: 
as a secondary instrument of research the in- 
terview is valuable for obtaining a high degree 
of familiarity with data, but as a primary in- 
strument of research it is very time-consuming 
and its reliability has not been given suffi- 
cient attention to insure valid data through its 
use. 


The possibility of substituting carefully 
constructed attitude scales for portions of the 
personal interview was investigated. Three 
scales were used: the Ackerley scale on the 
desirability of giving children sex information 
between the ages of six and twelve; Butler’s 
scale on the attitude toward fathers’ partici- 
pation in the care and upbringing of children; 
and the Ojemann scale on the attitude toward 
self-reliance in preschool children. The scales, 
all constructed by psychophysical techniques 
or modifications of them, have reliabilities 
which appear satisfactory. 

Two trained interviewers conducted inter- 
views with seventeen parents. The interview 
was given at the home of the subject and con- 
ducted in an informal manner. The ques- 
tions used were designed to stimulate the con- 
versation regarding the attitudes involved in 
these scales and the interviewers marked them 
independently. The mean differences of the 
interviewers’ placement of the subjects (1) 
according to their attitude toward the desir- 
ability of giving children sex information and 


(2) according to their attitude toward a fath- 
er’s participation in care and upbringing of 
children was .6 of a step-value. These differ- 
ences are less than one-half of the mean 
Q-value of these scales. The disagreement of 
the two interviewers in placing parents ac- 
cording to their attitude toward self-reliance 
was .7 of a step-value. The reliability of this 
scale is .g1. It appears, therefore, that these 
interviews are reliable. 


A comparison of the results of the inter- 
view and the data obtained through the use 
of attitude scales was measured by the mean 
difference between the interviewers’ placement 
of the subject and subject’s score obtained in 
the usual way of administering the test. These 
differences are expressed in step-values. Anal- 
ysis based on forty interviews shows the 
following mean differences: for scale on sex 
information .6; for self-reliance .9; for fath- 
ers’ participation in the family .9. From 
these data it appears that attitude scales can 
be substituted for the personal interview with- 
out much greater error than that which arises 
with specially trained interviewers. 


This investigation seems to show that with 
the use of carefully devised instruments cer- 
tain portions of the interview are transfer- 
able from interview to interview and from 
interviewer to interviewer, and that accuracy 
of results is not sacrificed through the use of 
the shorter method of investigation. 
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PART II 


PARENTS’ PRACTICES AND AP- 
PRAISAL OF CHILD’S GROWTH 


RatpH H. OJEMANN AND BERNIECE NEIL 


Iowa Child Welfare Research Station 
State University of Iowa 
Iowa City, Iowa 


The purpose of this part of the study is tv 
determine whether a record form, consisting 
of duplicate and somewhat disguised ques- 
tions which are checked by the parent, can be 
used as a substitute for the interview in ob- 
taining a description of parental practices and 
the parents’ appraisal of the child’s growth. 
The areas selected for study include: (1) 
methods and provisions of the parent for 
guiding the child in learning, (2) descriptions 
of the behavior and development of the child, 
and (3) parent’s appraisal of the child's 
growth. 


Subjects 


It became clear early in the study that lack 
of agreement between two forms of a question 
often arises from language difficulties. Such 
difficulties were found to be of two types: 
failure to comprehend the item and differences 
in interpretation. Both forms of each ques- 
tion were, therefore, first submitted to a group 
of twelve subjects varying in economic and 
educational status. On the basis of the re- 
sults, the items were revised. This first group 
of subjects will be referred to throughout the 
study as the preliminary group. 

The revised forms were then used with two 
groups of fifteen subjects, one group highly 
favored in educational and economic back- 
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grounds (Group I) and the other less favored 
in these respects (Group II). The following 
tabulation gives the educational background 
of each group: 


Formal Group 
Education I II 
1 
One year high school -....___._____~_ 2 
Two years high school -..__________ 1 
Four years high school -__--__-___- 1 2 
Three years college _.._.____-______ 3 
Four peers 5 


The ideal procedure for obtaining the data 
seemed to be to have a random third of the 
subjects in each group fill out Form A first, 
to have another third fill out Form B first, 
and to have the interview held first with the 
remaining subjects. For six of the subjects 
in Group II the interview was given first, in 
five cases record A, and in four cases record 
B. In Group I it was found desirable, in 
order to secure the types of co-operation de- 
sired, to give the interview first in all but two 
cases. 

The various sets of data were gathered ap- 
proximately a week apart. Two of the three 
days were allowed for filling in the blanks. 
Subjects were selected who had had some con- 
tact with the work of the Station through 
study groups, clinics, and the like. 

In the first meeting, a home call, it was ex- 
plained that the investigator desired to find 
out what preschool children were able to do 
for themselves and parents’ methods in the 
home environment. It was also indicated 
that some of the data were to be obtained by 
two written records and some orally. No 
mention was made of the duplication of the 
items. In a few cases the subjects stated, 
when the third set of data was gathered, that 
there seemed to be some duplication. It was 
explained that to obtain a complete picture it 
was desirable to approach some of the areas 
in several different ways. 


Construction of Record Forms 

Method of Duplicating and Disguising 
Items —Three general methods of duplicat- 
ing will be described. One method consisted 
of asking for the data on one form directly 
and on the other indirectly through items 


from which the answer to the major question 
can be derived. An example of this is fur- 
nished by the item relating to the methods 
the parent uses to help the child learn the 
meaning of property rights: On one form 
the item appeared as follows: 

Is your child learning the difference be- 
tween his property and that of other people 
as quickly as you think a child of his age 

If your answer is mo, check any of the fol- 
lowing which you use so that he will learn 
more quickly the difference between his and 
other people’s property. If your answer is 
yes, check those you use to help him keep 
on learning. 

a. Try to supply his needs and satisfy his 
desires. For example, if you find him 
coming home with small cars belonging 
to another child, buy him some trucks or 

b. Do 

c. Threaten punishment by law__--~---- 

On the other form examples of the follow- 
ing type appeared: 

Suppose you found that your child was 
often coming home with modeling clay be- 
longing to a neighbor child. Suppose your 
child had no clay. What would you do? 

a. Make the child take the clay back 

b. Tell him he is a bad child___-_--- 

c. Take the clay back to the child yourself 


The responses to the examples on Form B 
were combined and compared with the re- 
sponses on Form A. 

Another general method of duplication con- 
sisted of presenting on one form a list of sug- 
gestions for carrying out a general practice 
and asking the subject to check which of these 
he uses. The duplicate form consisted of a 
series of true-false statements interspersed be- 
tween similar statements relating to other 
practices and approaching the question from a 
slightly different angle. The following ex- 
ample will illustrate this general method. 

Check any of the following things which 
you have and regularly use in your home to 
help your child learn to feed and care for him- 
self at mealtime. 

a. Small knife, fork, and spoon 

b. A low table and a low chair 

c. Apron or bib which child can put on 

himself 
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d. A table covering which is easily cared 
for such as oilcloth, washable finish, etc. 

h. If you use something not given here, 
what is it? 


On the other record each item appeared in the 
form of true-false statements distributed 
among similar statements relating to other 
practices. 

In addition to making it appear that the 
data are gathered for another problem, this 
method makes it possible to separate state- 
ments relating to a given practice and dis- 
tribute them throughout a fairly long list so 
that it becomes difficult for a subject to dup- 
licate his responses through sheer recall. 

A third method of duplication consists of 
providing suggested lists on both forms but 
presenting them so that the purposes seem to 
be different. This method is illustrated by 
the items relating to dressing and undressing. 
In one form, only items which are in the main 
helpful were listed and the subject was asked 
to check which he used. At the end of the 
list he was given an opportunity to add any 
other items, not included in the list, which 
he was using. In the other form a list of 
items, some hindrances and some helps, was 
given and the subject asked to check the list 
in two ways: first, things which will help 
my child to dress and undress; and second, 
things I have used or am using in order to 
teach my child to dress and undress. One list 
is much longer than the other since it con- 
tains hindrances as well as helps. © 


Methods of Overcoming Comprehension and 
Interpretation Difficulties 


Early in the study it became apparent that 
difficulties in language were responsible for 
many disagreements between duplicate items 
or between the written forms and the inter- 
view. The difficulties arose from lack of 
comprehension and variations in interpreta- 
tion. Since this point is relatively important, 
typical examples will be discussed to illustrate 
how difficulties were overcome. 

In the question relating to provisions for 
self-help at mealtime such an item as “Do 
you use an apron or bib?” was interpreted by 
some of the subjects to mean just the act of 
using but not the tying or fastening by the 
child himself if such is necessary. The 
wording was, therefore, changed to “apron or 
bib which child can put on himself.” Numer- 


ous instances of such differences in interpre- 
tation were encountered. 

Inclusive statements which are almost al- 
ways partly true and partly false were found 
to be unsatisfactory. In the items relating 
to dressing and undressing, for example, it 
was found more helpful to use specific gar- 
ments in questions relating to such items as 
method of fastening, ability of child to put on 
and take off, and ability to button or lace. 
For the general items, such as “Whenever 
possible I use clothes which fasten in the 
front,” specific articles of clothing were sub- 
stituted. 

Such general and indefinite adjectives as 
large, small, few, and many were wholly in- 
adequate. In order to specify the meaning 
intended more precisely, various devices were 
used. In items relating to the size of but- 
tons, for example, size was illustrated by a 
diagram. 

To assist subjects in the lower group in fol- 
lowing directions, many devices were em- 
ployed for making the directions clear. In 
all cases length was cut to a minimum. Vo- 
cabulary was thoroughly simplified. In one 
item the subject was asked to check the list 
twice for different purposes. In such cases 
one set of blanks was placed on the left-hand 
side and one set on the right-hand side. 
Different types of lines were used to empha- 
size the distinction. Placing the blanks on 
either side of the item overcomes the difficulty 
of following across the page through two or 
more columns. 


Classification of Responses 

In comparing the data obtained on the two 
forms and in the interview, the responses 
were classified in the two categories agreement 
or disagreement. For the vast majority of 
items the precise meaning of agreement and 
disagreement is reasonably clear. For some 
items, however, it was necessary to develop a 
few guiding principles. 

In the items relating to the devices which 
the parent employs to help the child learn to 
dress and undress himself, responses such as 
“some,” “about half,’ and “mostly” were 
among the possible answers. Such responses 
were considered equal in meaning to an af- 
firmative response on the corresponding true- 
false item. In the discussion of the con- 
struction of the record forms it was indicated 
that sometimes a direct statement was used 
on one form and several concrete situations 
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from which the answer is to be derived in the 
other. Responses on the concrete situation 
must in the majority of cases (usually two out 
of two or three) correspond to the response 
to the general statement in order to be con- 
sidered as agreement. 

Some of the items required responses in 
terms of specific ages, amounts of times, or 
times of day. In such cases arbitrary limits 
were set to simplify the tabulation. In the 
item relating to the number of hours of sleep 
which the child receives, for example, re- 
sponses were considered as agreeing if the 
amount given in the two forms checks within 
one hour. 

In some of the questions relating to the par- 
ent’s appraisal of the child’s progress, cases 
were encountered in which the parent re- 
sponded to such questions as “I think my 
child is learning to dress and undress himself 
as quickly as he should” with the statement 
“He is too little to dress and undress him- 
self.’ Such a response was classified as an 
affirmative response since there is no indica- 
tion that the child is doing less than the par- 
ent expects of him. 


Method of Conducting Interview 

An appointment for the interview was not 
made until rapport had been established be- 
tween the interviewer and the interviewee. In 
most cases the subjects had already co- 
operated in other projects or had had some 
contact with the Station. 

The specific order of the interview depended 
upon the general situation. Questions of a 
definitely factual type relating to relatively 
simple and observable phases of the environ- 
ment were discussed first and the others fol- 
lowed. An effort was made to establish and 
maintain an informal attitude throughout 
the interview. Checks or brief notes were 
made on a guide which contained the major 
questions. 

In obtaining answers to such questions as 
the child’s ability to dress and undress him- 
self, self-help at meals, and the like, the gen- 
eral procedure consisted of asking a relatively 
large number of questions relating to specific 
items. Instead of asking for a blanket state- 
ment as to the child’s ability to dress himself, 
for example, specific questions were used, 
such as “Can he put on his shoes?” “Can he 
lace his shoes?” “Can he make the bow in 


his shoestrings?” and “Can he put on his 
mittens?” 
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In obtaining appraisal of the child’s 
growth, the parent’s attitude toward the 
growth of numerous individual items was con- 
sidered. When such a question as “Can he 
lace his shoes?” was under consideration, 
some question followed, such as “Do you 
think he is doing this as well as he should?”’ 
Or some comment was made, as “Sometimes 
children are slow in developing this ability, 
sometimes rapid: how would you classify 
your child?” From numerous items the in- 
vestigator generalized as to the parent’s ap- 
praisal of the progress the child was making. 

Special care was taken to obtain adequate 
information relative to the child’s social and 
emotional development and the methods used 
by the parent to further this development. 
The objective was to obtain an answer to 4 
major question. The approach, however, was 
somewhat indirect. Situations in which the 
behavior in question might occur were 
brought to the focus of attention. Then sev- 
eral questions relative to each were asked and 
from the individual answers a summary an- 
swer derived. In obtaining data relative to 
the child’s aggressive-submissive tendencies, 
for example, the question was approached as 
follows: ‘Does your child have playmates 
near his age?” “Does he play with them a 
good deal?” “Do you think he plays with 
them the way he should?” “Do the other 
children like him?” “Do they give in to 
him?” “What effect does the way he is 
playing with the children have on him?” 

The general outline of the interview is 
given below. In all cases an attempt was 


made to obtain answers to the questions 
listed. 


I. Self-Reliance in Dressing and Un- 
dressing (Progress of Child, Provisions 
Parent Has Made or Is Making for 
Growth, and Parent’s Appraisal) 


A. Does the child undress himself? 
Under this heading questions 
relative to each of the following 
were asked: 


1. When the child goes to 
bed or lies down, who takes 
his clothes off? (pursued 
until a description of the 
child’s part is given) 

2. Sometimes children are 
slow in learning this skill, . 
sometimes rapid. 
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3. How would you classify 
your child? 

4. Do you think he is learn- 
ing as rapidly as he should 
or would you like to have 
him learn faster? (This 
general question was ap- 
proached in several differ- 
ent ways, as indicated in 
the discussion above.) 

5. The list of items is as 
follows: 

shoes (taking off) 

shoes (unlacing) 
underwear, suit, or dress 
stockings 

cap 

mittens 

coat or play suit 
nightgown or pajamas 
overshoes or rubbers 


B. Can the child dress himself? 


For each of the items given un- 
der A, answers to two questions 
were sought: When the child 
gets up in the morning or when 
he goes out to play, who usually 
on? (pursued un- 
til child’s part has been de- 
scribed) Would you say that he 
is learning as rapidly as he 
should, or more or less rapidly? 
(approached in several different 
ways, as indicated above) 


C. Provisions parent has made or 


is making for child’s learning 
dressing and undressing. This 
general area was approached in- 
directly through the following 
questions: 

1. Where do most of your 

child’s clothes fasten? 
2. Do you use any elastic in 


his clothes? If so, in what | 


clothes? 

3. What else do you use to 
fasten his clothes? 

4. Do you have any clothes 
which can be put on with- 
out fastening? If so, what 
are they? 

5. How big are the buttons? 

6. Where do you keep his 
clothes? 


II. Progress in Self-Help in Washing and 
Provisions for Growth 


A. 


When your child comes in from 
play with dirty hands and face, 
who usually washes his hands? 
his face? 


. Who usually washes his hands 


and face before going to bed? 
before mealtime? 


. Where do you keep the wash- 


cloth and towel which he uses? 


D. Where does he get the water 


E. 


F. 


with which to wash? 

What changes have you no- 
ticed in the rate in which he is 
learning to wash himself? 
What do you think about his 
rate of growth in this respect? 


III. Self-Help in Eating Situation, Prog- 


ress, 


Provisions for Growth, and 


Parent’s Appraisal 


A. 


B 
C. 
D 


2 PF A 


Where does the child usually 
eat his meals? 


. What does he sit on? Is this 


usually the case? 
Who is usually present when the 
child eats his meals? 


. How much help does this per- 


son have to give the child? 
(pursued in some detail if nec- 
essary to obtain a description 
of the child’s part) 


- Do you think the amount of 


help you are giving him is good 
for him, or do you think he 
should learn faster? 


- Does he wear a bib? an apron? 


Who puts it on? May I see the 
silverware he usually uses? the 
dishes? 


. What do you use for a table- 


cloth where the child eats? 


. Does he usually enjoy his 


meals? 


. Does he like to come to meals? 
. How often do you have to urge 


him to eat? 


. How often does he play with 


his food? 


. How does the child like to have 


someone feed him? 


. How close is this to what you 


would expect from a child at 
this age? 


IV. 


150 
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IV. Sleep Routine 


A. Think of the past two or three 
weeks. About what time does 
your child usually go to bed? 


I. 


About how often during 
this time did he go to bed 
between and 
(considered in succession 
the following ranges to 
check the time of going 
to bed as well as regu- 
larity) one-half hour previ- 
ous to the time given, one- 
half hour following the 
time given, one hour previ- 
ous, one hour following 


B. Similar questions for time of 
arising. 


C. In the past three or four weeks 
how often did your child go to 
bed during the day? 


I. 
2. 


Did he sleep? 


How long did he usually 
stay in bed? (pursued un- 
til a fairly definite picture 
of amount and regularity 
of time is obtained) 


\. Emotional Control (Control of Fear) 


A. The child’s present fears of and 
parent’s procedure for each ot 
the following: 


I. 


Your child knows what 


. How does he usually act 


when he sees or gets near 
to (hears or goes to) 


. When he has a chance, 


does he usually avoid or 
play with ____? 


. Describe briefly the last 


time the child saw __--? 


. What did he do? (pur- 
sued until a fairly clear 
description of the child’s 
reaction in several different 
but ordinary situations and 
parent’s procedures in such 
situations had been given) 


The list of objects or 
situations follows: 


cats 

dogs 
doctors 
thunder 
lightning 
strangers 
fur 

wind 

fire 

deep water 
loud noises 


B. Provision made by parent for 
learning control of fears. It was 
described to obtain answers to 
the following general questions: 


1. For the child’s present 
fears what different pro- 
cedures is the parent using 
to help the child overcome 
them? 

2. To prevent the develop- 
ment of fears, do the adults 
observe such precautions 
as overcoming their own 
fears, avoiding indiscrimi- 
nate discussion in the pres- 
ence of the child, and help- 
ing the child to adjust to 
new and difficult situa- 
tions? 

Data for 1 were obtained 
in A immediately above. 
For 2 an indirect approach 
was used: 

When you were a child, 
were you afraid of dogs, 
cats, etc.? 

What happened to that 
fear as you grew older? 
Have you told your child 
about these fears? 

Does ._.~. bother you, or 
as in the case of dogs, etc., 
what kinds of dogs do you 
like? 

(Each of these was pur- 
sued until one or more 
tendencies to fear had been 
disclosed -and an indication 
obtained as to how the 
parent treats his own 
fears.) 
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VI. Emotional Control (Control of Anger) 


VII. 


This was approached by having the 
parent recall several of the child’s re- 
cent temper tantrums and by asking 
how frequently the tantrums occurred 
and whether in the parent’s opinion 
the child was justified in losing his 
temper in each situation. From sev- 
eral examples answers were derived as 
to frequency of temper tantrums and 
parent’s appraisal of growth, that is, 
does the child lose his temper more 
often, less often, or about as much as 
the parent thinks he should. 


Distinguishing Own and Others’ Prop- 
erty (Child’s Progress, Provisions for 
Growth, and Parent’s Appraisal of 
Growth) 


A. Does your child have some place 
to keep his playthings? If so, 
may I see it? 

B. How is he about keeping his 
things in (whatever has been 
designated as the place for play- 
things) when he is not playing 
with them? 

C. What has your child recently 
used that belongs to you rather 
than to him? 

D. How did he get the article? 

E. What did you do? 

F. Is this what he does most of the 
time? 

G. What has your child recently 
used that belongs to his father 
rather than to him? 

H. How did he get this? 

I. What did his father do? 

J. Is this what you do most of the 
time? 

If there were any brothers or 
sisters, similar questions were 
asked relative to articles belong- 
ing to them. 

On one of your recent visits 
when you took the child along, 
what did the child play with 
while he was there? (Something 
was selected which did not be- 
long to the child and an inquiry 
made as to how he got this and 
what the parent did.) 

Do you think he knows the 
difference between things that 


are his own and things which 
belong to someone else? 

Do you think he is learning 
the difference between his things 
and other people’s as quickly as 
he should? 


IX. Distinguishing Truth and Untruth 

A. Practically all children tell 
things at times which are not 
true. Name two or three of the 
things your child told recently 
that were not true. 

B. When he told you untruths 
what did you tell him? 

C. How did you feel when he told 
you this? (If parent did not 
clearly indicate whether or not 
she was surprised or angered, 
these were asked in a direct 
question. ) 

D. Have you noticed any changes 
in the number of things your 
child tells you that are not true? 

E. What do you think about these 
changes? 

F. What would you like to see in 
your child as far as truth telling 
is concerned at the present 
time? 


X. Ascendant-Submissive Behavior 
A. Does your child have play- 

mates? 

. What are their ages? 

. Does he play with them a great 

deal? 

. Do you think he plays with 

them the way he should? 

. Do the other children like him? 

Do they give in to him? 

. Who usually does the bossing? 

. What do you think about this? 

. Do you think the present situa- 
tion is having a desirable or un- 
desirable effect on your child’s 
growth in learning to deal with 
other children? 


Aw 


AGREEMENT BETWEEN Forms A AND B 


Grouping of Items 

Instead of treating the items in the order 
in which they appear on the record forms, 
they will be grouped according to their gen- 
eral nature into three classes: definitely fac- 
tual items, medium factual items, and items 
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involving a general appraisal. Definitely fac- 
tual questions include all questions which re- 
quire for their answers rather definite factual 
information such as, “Do you use a smail 
knife, fork, or spoon? Do you use a low 
table and chair?”’ Medium factual questions 
are those that are answered by “usually,” 
“about half the time,” and “seldom.” The 
last group includes those items requiring the 
parent to give a general appraisal in terms of 
some standard which he holds. This classifi- 
cation is an approximate one and is made 


from the point of view of the questions. This 
may not coincide with the way in which each 
subject considered the items. It is based 
mainly upon the external form. The classi- 
fication was made for convenience in treat- 
ment and for uncovering any differences that 
may exist in the responses to the various 
general types. 


Definitely Factual Questions 


The general nature of the items comprising 
this group and the per cent agreement on in- 


“DEFINITELY FactuaL” ITEMS 


*Not used by anyone 


Per Cent Agreement 
Group Group Total 
Question I II Group 

Provisions for Helping the Child Feed Himself 

Apron or a bib which the child can put on himself___--_._____________- 93 87 

A table covering which is easily cleaned____________________._-___---- 93 93 

High chair with short legs, youth’s chair, or junior chair_____________- 100 100 

Dishes which are not easily 100 100 

Provisions for Helping Child Dress and Undress Himself 

Large buttons )% inch (give diagram) and larger________________--_---- 100 93 

Rubbers in bloomers and underwear.____.___..____-.---------------- 100 100 

Slip on garments which need no fastening. .._.._....._...--..-------- 100 100 

Clothes whieh button in the fromt................................... 100 93 

Shoe strings with tips; unbroken shoe strings... ________________-__---- 100 93 

Description of Child’s Fears 

Falling from anything which is some higher than ground or floor.______- 100 87 

Procedures for Preventing Fears 

Do not talk about fears of adult members of the family_..____._______- 93 87 

Adult members of the family try to overcome fears___.__..._-..------- 93 80 

If there are situations which may cause fear, child is told about them before 100 80 

Adult members of the family try to control and conceal their fears__-- _- 80 80 

Provisions for Developing Self-Reliance in Washing 

Ladder, stool, steps, or a block in front of wash bowl_._.___..__________- 87 87 

Wash basin and a pitcher of water on a low table................___-- 93 80 

Child uses ordinary chair to reach wash bowl__-_---..-....--_-_--- onan ae 87 

Mean of all “definitely factual questions”... 96.8 92.1 94.5 
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dividual items between Form A and Form B 
for Group I, Group II, and the total group 
are given on page 153. In _ interpreting 
the data in this tabulation and in sub- 
sequent tabulations, it must be remembered 
that many of the items on one form or the 
other appear as questions having in general 
only two possible answers. By mere chance 
one would expect a 50 per cent agreement on 
such items. An analysis of these data will 
show that the agreement on most of the items 
is relatively high. The means for the total 
group are in the neighborhood of 95 except 


- for one item, provisions for preventing the de- 


velopment of fears, for which the mean per 
cent agreement is approximately 87. This 
item relates to the methods used by parents 


form the parent was asked to check several 
methods. On the other form various situa- 
tions were presented and the parent was asked 
to indicate his general procedure. Such items 
tend to be more abstract in nature than those 
relating to dressing, undressing, toileting, and 
provisions for self-reliance in eating and a 
lower per cent agreement is, therefore, not 
surprising. 

It appears from these data that it is not 
difficult to obtain a relatively high agreement 
on the more concrete details of parental prac- 
tices but that agreement becomes more diffi. 
cult to achieve as the items become more 
abstract. This finding will be corroborated in 
the analysis of the remaining items on the 
two forms and of the agreement between the 
records and interviews. 


to prevent the development of fears. On one 


“Mepium Factua.” Irems 


Question 
Child usually feeds himself (willingly, unwillingly) 
At times child wants to use something bel 
ily (such as something belonging to mother, dad, brother, or sister). Does 
he get permission from the owner before he takes or uses such things? (us- 
ually, more than half of the time, less than half of the time, seldom) - 
Child rests or sleeps during the day (usually, about half of the time, seldom) - - 
Where does child keep his things when not in use (usually in the place fixed 
for them, almost anywhere, wherever he happens to be, seldom in the place 
Child usually comes to his meals (willingly, unwillingly) when called 
Child usually goes to bed about 6:00, 6:30; 7:00, 7:30, 8:00, 8:30, later than 
8:30; my child usually gets up in the morning about 6:00, 6:30, 7:00, 7:30, 
8:00, 8:30, later than 8:30 
The time of going to bed at night varies from day to day from 0 to 15 minutes; 
15 to 30 minutes; 30 to 45 minutes; 45 to 60 minutes; 1 hour or more. The 
time of getting up in the morning varies from day to day 0 to 15 minutes; 
15 to 30 minutes; 30 to 45 minutes; 45 to 60 minutes; 1 hour or more______. 
Do you or some other person usually have to feed your child (the entire meal, 
half of a meal, food he dislikes, none of the meal) 
Your child wants to use something belonging to persons outside the family. 
Does he get permission from the owner? 
seldom) 
How often does wong child lose his temper? (about once a day, less than once 
a day, more t 


Extent of Self-Reliance in Dressing 
Child usually takes off his shoes without help__._____.______________-. 
Child usually unlaces his shoes without help 
Child usually 
Child usually laces his shoes without help____-__-_______-_---_-___---- 
Child usually puts on his stockings without hel 
Child usually takes off his stockings without help 
Child usually takes off his suit (dress) without help 
Child usually puts on his pajamas without hel 
Child usually takes off his pajamas without help______________________ 
A low wash bow! is available 
Child usually takes off and puts on his cap without help 
Child usually takes off his rubbers and 
Child usually puts on his coat or playsuit without help________________ 
Child usually puts on his rubbers and galoshes without help 


Per Cent Agreement 


Total 


Group I Group II Group 
onging to other members of the fam- 
100 100 
93 93 
87 100 
93 93 
100 93 
(usually, about half the time, 
93 87 
95. 91.3 93.6 
100 93 
uts on his shoes without help_____________________.__- 100 93 
100 100 
93 100 
e so child can wash his hands and face______ 100 100 
oshes without help_________ _- 100 100 
100 80 
98.1 95.4 96.8 
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Medium Factual Items 


The data as to the agreement between the 
responses to the medium factual items on the 
two forms are given on pages 58 and 59. In 
general, the agreements are again relatively 
high. 

In this group is one item which may on first 
thought be classified as definitely factual. 
This is the item relating to the time of going 
to bed and the time of getting up. Since 
the per cent of agreement was determined, 
however, by considering a range (that is, if 
the number of hours in bed on the two forms 
checked within an hour, the responses were 
considered as agreeing), this item was classi- 
fied in the medium factual group. 


General Appraisal Items 


The data for the general appraisal items 
are given below. In_ general, agreement 
in this group is somewhat lower than in 
either the definitely factual or the medium 


factual group. On the first three items which 
relate to feeding, dressing, and washing, the 
agreement is fairly high. On the remaining 
items it drops. These data would tend to 
indicate that parents are more consistent in 
their appraisal of the child’s progress in ac- 
tivities involved in the daily routine than in 
such areas as controlling anger, controlling 
fear, learning property rights, distinguishing 
truths from untruths, and growing in 
leadership. 


Agreement Between Interview and Records 


The agreement between the data obtained 
in the interview and those obtained on each 
of the records for all items is given in Table 1. 
An analysis of the data in Table I indicates 
that a relatively high agreement was obtained 
on the items concerned with specific types of 
procedure. Only two types of items tend to 
present difficulty. The first type is illustrated 
by the question in which the subject was 


GENERAL APPRAISAL ITEMS 


Per Cent Agreement 


Question Group Group Total 
f I Il Group 
My child is learning to feed and care for himself at meals (about as quickly as 
a child of his age should, less quickly than a child of his age should)_____ 100 100 
Appraisal of Progress in Toileting 
My child is learning to dress and undress himself as quickly asheshould__. 100 100 


My child is learning to wash his hands and face about as quicklyas heshould 100 100 
Obtaining Permission for the Use of Others’ Property 
Child is learning the difference between his property and that of other peo- 


ple about as quickly as a child of his age and ability should 


Suppose you found that your child was often coming home with modeling 
clay belonging to a neighbor child. Suppose your child has no clay. What 
would you do? (Make your child take the clay back to the child, tell him 
he is a bad child, take the clay back to the child yourself, make him say 
he is sorry he took the clay, pay no attention to it, buy him some clay, 


give him a spanking) -__..........----------- 


93 93 


Child who often takes things which don’t belong to him is told he will go to 


jail, the police will come and take him away. 


Do you say such 


things to your child if he takes something which belongs to someone else? 


My child loses his temper (more often than I think is g 


for him, less often 


than I think is good for him, about as often as I think is good for him, I do 
not know whether my child loses his temper more or less often than is good 


for him) 


My child tells things which are not true (more often than a child of his age 

should, about as often as a child of his age should; Child usually stays close 

to the facts of a story or an experience. I do not know whether my child 

tells things which are not true about as a child of his age should)_______- 73 80 
When should child be depended upon usually not to have accidents during the 

day? (a) for bowel movements, (b) for urination 93 93 
When should child be depended upon usually not to have accidents during the 

night? (a) for bowel movements, (b) for urination____________-.------ 100 87 
My child has fears which I think are harmful for him and I am ayes to help 

i 


im get over being afraid; I am not certain whether my child 
which are harmful for him- 


has fears 


Does your child boss, take the lead and direct others (more than you think is 


good for him, about as much as you think is 


for him, less than you 


think is good for him, I do not know whether it is the amount which is good 


92.7 86.8 89.7 
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TABLE 1 
Per CenT AGREEMENT BETWEEN ForM A AND INTERVIEW AND Form B AND INTERVIEW 
Form A Form B 
and Interview and Interview 
Item roup Group 
I II Total I II 
Provisions for Helping the Child Feed Himself 
Small knife, fork, and spoons are provided______ 93 100 100 100 
A low table and a low chair __________________ 100 100 100 100 
Apron or a bib which the child can put on himself 93 93 100 93 
A table covering which is easily cleaned_______- 93 100 100 93 
High chair with short legs, youth’s chair, or junior 
Dishes which are not easily broken____________ 100 100 100 100 
EC 96.5 98.8 97.6 100 97.7 
Provisions for Helping Child Dress and Undress Himself 
Large buttons '4 inch (give diagram) and larger 100 93 100 100 
100 93 100 100 
Rubbers in bloomers and underwear___________ 100 100 100 100 
Clothes which fasten in the back _________- 93 100 100 
Slip on garments which need no fastening _____-_ 100 100 100 100 
Clothes which button in the front____________- 100 93 100 100 
Shoe strings with tips; unbroken shoe strings... 100 93 100 100 
100 95 97.5 100 100 
Description of Child’s Fears 
Strangers ____- 100 100 100 100 
100 93 87 93 
Falling from something which is some higher than 
Provisions for Prevention of Fears 
We do not talk about any fears which adult mem- 
bers of the family have________.__..______- 87 87 93 87 
All adult members of the family try to overcome 
If there are situations which may cause fear, I 
tell my child about them before; for example, if 
my child needs the doctor, I tell him that the 
doctor may hurt, but the doctor does it to help 
93 53 93 60 
All adult members of the family try at least to 
control and conceal their fears_____....._-__- 73 80 93 73 
83.2 75.0 79.1 91.5 75.0 
Provisions for Developing Self-Reliance in Washing 
100 100 100 93 
Ladder, stool, steps, or a block in front of wash 
Wash basin and a pitcher of water on a low table 93 87 100 80 
—_ uses an ordinary chair to reach the wash 
Low or a rack so child can get his own wash 
cloth and towel and hang them up-_---------_-- 100 87 100 93 
No special things 100 not used 100 not used 
96.5 92.0 94.4 96.7 91.8 


Total 


98.8 


100 


94.4 
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1 (Continued) 


Per Cent AGREEMENT BETWEEN Form A AND INTERVIEW AND Form B anp INTERVIEW 


Form A Form B 
and Interview and Interview 
tal Item Group Group 
I II Total I II Total 


Obtaining Permission for Using Others’ Property 
At times your child wants to use something be- 
longing to other members of the family, such as 
something belonging to mother, dad, brother, 
or sister. Does he get permission from the 
owner before he takes or uses such things? 
usually, more than half of the time, less than 
98.8 half of the time, seldom)__________________- 87 93 87 93 


Extent of Self-Reliance in Feeding 
Do you or some other person usually have to feed 


he dislikes, none of the meal)?______________- 100 100 100 100 


Property Rights Outside the Family 
Sometimes your child wants to use something be- 
longing to persons outside the family. In such 
00 eases does he get permission from the owner? 
usually, about half the time, seldom) ________- 100 60 93 67 


Regularity of Day Sleep 
Child rests or sleeps during the day (usually, 
about half of the time, seldom)_____________- 100 93 93 93 


Extent of Child’s Temper Tantrums 
About how often does your child lose his temper? 
about once a day, less than once a day, more 
100 67 93 73 


Putting Away Playthings 
Where does child keep things when not in use? 
‘usually in the place fixed for them, almost 
anywhere, wherever he happens to be, seldom 
97.9 in the place fixed for them, some other place) _. 100 100 87 100 


Amount and Regularity of Night Sleep 

Child usually goes to bed at about 6:00, 6:30, 

7:00, 7:30, 8:00, 8:30, later than 8:30. Child 

usually gets up in the morning about 6:00, 6:30, 

7:00, 7:30, 8:00, 8:30, later than 8:30____._____ 100 87 100 100 
The time of going to bed at night varies from day 

to day from 0 to 15 minutes; 15 to 30 minutes; 

30 to 45 minutes; 45 to 60 minutes; 1 hour 


Extent of Self-Reliance in Feeding 
My child usually feeds himself (willingly, unwill- 
Suppose it is meal time and you or someone tells 
your child that the meal is ready. Does he us- 


ually come (willingly, 100 93 93 100 
97.5 89.6 93.5 93.9 91.2 92.5 
Self-Reliance in Dressing and Undressing 
Child usually takes off his shoes without help... 100 93 100 100 
Child usually unlaces his shoes without help... 100 100 100 - 100 
Child usually puts on his shoes without help... 100 100 100 93 
Child usually laces his shoes without help__-__- 100 100 100 100 
94.4 Child usually puts on his stockings without help 100 100 93 100 


Child usually takes off his stockings without help 100 100 100 100 


| 
vour child (the entire meal, half of a meal, food ~ 
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TasLe 1 (Continued) 


Per Cent AGREEMENT BETWEEN Form A AND INTERVIEW AND ForM B AND INTERVIEW 


Item 


— usually takes off his suit (dress) without 
Child usually puts on his pajamas without help __ 
Child usually takes off his pajamas without help _ 
Child usually takes off his coat or playsuit with- 
Child usually takes off and puts on his cap with- 
Child usually takes off his rubbers and galoshes 
= usually puts on his coat or playsuit without 
Child usually puts on his rubbers and galoshes 
without help 


Form A 


and Interview 


Group 


II 
93 
93 

100 

100 

100 
93 

100 


90 
97.1 


Total 


98.0 


Parents’ Appraisal of Child’s Growth 


My child is learning to feed and care for himself at 
meals (about as quickly asa child of his age 
should, less quickly than a child of his age 

My child is learning to dress and undress himself 

My y child is learning to wash his hands and face 
about as quickly as he should_______________- 

My child is learning the difference between his 
property and that of other Epes about as 
quickly as a child of his age and ability should _ 

My child loses his temper (more often than I 
think is good for him, less often than I think is 
any? for him, about as often as I think is good 

or him, I do not know whether my child loses 
his temper more or less often than is good for 

My child tells things which are not true more 
often than a child of his age should, about as 
often as a child of his age should. My child 
stays usually close to the facts of a story or 
an experience. I do not know whether my child 
tells things which are not true about as a child 

At what age do you think your child should be de- 
pended upon usually not to have accidents dur- 
ing the ~ 

(a) for bowel movements 

At what age do you think your child should be de- 
pended upon usually not to have accidents dur- 
ing the night? 

(a) for bowel movements 

a child has fears which I think are harmful for 
im and I am trying to help him get over being 
afraid. I am not certain whether my child has 
fears which are harmful for him._ 

Do you think your child bosses, takes the lead and 
directs others (more than you think is good for 
him, about as much as you think is good for 
him, less than you think is good for him, I do 
not know whether it is the amount which is 


93 


100 


93 


87 
94.3 


100 
100 
100 


100 


87 


87 


87 


Total 


96.5 


Form B 
and Interview 

Group 
I II 
100 93 
100 87 
93 100 
100 90 
87 100 
100 93 
100 80 
100 93 
98.1 95.9 
100 100 
100 100 
100 100 
100 100 
93 73 
73 93 
80 93 
93 93 
93 80 
93 80 
100 67 
87 80 
92.7 88.2 


90.4 
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asked to indicate what procedures are fol- 
lowed in preventing development of fears and 
on which the agreement between the inter- 
view and Form A is 79 per cent and that be- 
tween the interview and Form B 83 per cent. 
The methods are derived directly on Form B 
and indirectly on Form A. An indirect ap- 
proach was used in the interview. Under 
these conditions both forms give about the 
same relatively low agreement with the 
interview. 

The second type of item which tends to 
show disagreement is that relating to the par- 
ent’s appraisal of the child’s growth. For 
those phases of development involving the 
parent rather immediately and directly, such 
as growth in self-feeding, in learning to dress 
and undress, and in toileting, the agreement 
is fairly high. On items relating to the 
child’s emotional and social development there 
is considerably less agreement. An analysis 
of the data obtained in the interview tends to 
indicate that the cause lies in the fact that 
parents have less clear an idea as to what they 
expect of the child or what they consider fav- 
orable progress in the latter type of item. 
This in turn seems to be the result of having 
been less directly affected by the child’s social 
and emotional growth than by his growth in 
daily routines. The latter seem to have mo- 
nopolized the attention with rather definite ex- 
pectations. The former have not entered the 
sphere of concern to such an extent. Hence, 
they are much less consistent in their 
appraisal. 

In general the data on Table 1 indicate that 
under the conditions prevailing in this study it 
is possible to obtain data on written forms 
which agree fairly closely with similar data 
obtained in the interview. Since the record 
method is so much more economical, it would 
appear worth while to extend the work by de- 
veloping further methods of constructing ade- 
quate, duplicate disguised questions covering 
the significant aspects of parents’ practices 
with children, and by testing the method in 
other areas of scientific investigation. 


SUMMARY 


In this phase of the investigation a study 
was made of the extent to which record forms 
consisting of duplicate-disguised questions can 
be used in obtaining descriptions and measure- 
ments of parents’ practices and parents’ ap- 
praisals of the child’s growth. The record 


forms were first developed with a group of 
twelve subjects varying in social and educa- 
tional status to remove the major language 
difficulties. 

Data were obtained on the duplicate forms 
and by the interview method for two groups 
of fifteen subjects each, one group high in the 
economic and educational scale and the other 
group low in the scale. Analyses of the agree- 
ments between the two forms and between 
each form and the interview were made for 
the individual items. 

The important findings are as follows: 

1. A high degree of agreement was obtained 
on the duplicate forms for items concerned 
with relatively concrete and specific details of 
parents’ practices. These agreements average 
approximately 95 per cent. 

2. More abstract phases of parents’ prac- 
tices, such as methods used in developing an 
understanding of property rights and in pre- 
venting the development of fears, showed 
somewhat lower agreements. 

3. Items relating to parents’ appraisal of 
their child’s growth in emotional and social 
development tended to show a lower per cent 
of agreement than items relating to the ap- 
praisal of the child’s growth in self-feeding, 
dressing, and toileting. 

4. Similar measurements were obtained 
when each record was compared individually 
with the interview. The proportion of agree- 
ments is relatively high except for two types 
of items, those relating to the more subtle 
phases of parental practices such as methods 
employed for preventing the development of 
fears, and items of the appraisal type relating 
to a child’s growth in learning to distinguish 
property rights, in learning to distinguish 
truths and untruths, in learning to lead and 
direct, and in developing emotional control. 


PART III 


INTEGRATION OF BEHAVIOR FAC- 
TORS AND EMOTIONAL CONTROL 


RatpH H. OJEMANN AND Eva GRANT 
Iowa Child Welfare Research Station 
State University of Iowa 
Iowa City, Iowa 


The phrase “to integrate” may be defined 
as “to form into one whole” or “to combine 
several elements into a complex entirety.” 
Applied to the factors underlying behavior, 
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it centers the attention upon the way in which 
the several elements are combined in the total 
performance. There are many aspects to the 
problem of integration, and a consideration 
of one or two will further assist in clarifying 
the concept. 


The most obvious is probably the presence 
or absence of conflicts and their general na- 
ture. There may be conflicts between various 
desires. There may be conflicts between de- 
sires and the resources available for carrying 
out the desire, such as when one wishes to do 
something and does not have the knowledge, 


‘skill, or emotional control essential. There 


may be conflict between the combination of 
desire and resources and what the environ- 
mental conditions permit when considered in 
the light of the individual’s equipment. An 
example of the latter type of conflict is found 
in the case of an individual who is willing and 
able to perform a certain task but who is 
prevented by someone with authority over 
him. 

There are also numerous possibilities as to 
methods of resolving conflicts. A conflict 
between desire and resources, for example. 
may be resolved by lowering the desire. This 
may also occur between desire and environ- 
mental limitations. In other cases the re- 
sources of the individual may include a for- 
ward looking attitude with the result that the 
momentary conflict stimulates a seeking to ac- 
quire the necessary skill or knowledge or other 
type of resource to carry out the desire. In 
still other cases an imaginary world may be 
created. 

In addition to the conflict aspect of integra- 
tion, there are such problems as the nature 
of the hierarchy of desires and the degree of 
separation between the various members of 
the series; the type of interrelationship exist- 
ing between such factors as knowledge and 
attitude, knowledge and emotional control, 
etc., and the influence of changes in one be- 
havior factor upon the total structure. 


The purpose of the first part of this study 
is to determine the adequacy of a technique 
for detecting conflicts and for revealing the 
general method of resolution. The experi- 
mental situation set up for this purpose 
seemed to present an excellent opportunity for 
testing various measures of emotional control. 
The data relative to measures of emotional 
control will be found in the second part of this 
section. 


The general method for both parts of the 
study consists (1) of determining the reliabil- 
ity of various measures of conflict and of 
emotional control, (2) of selecting those that 
show a reasonably high reliability, and (3) of 
comparing these measures with the behavior 
of a group of subjects as determined by 
observation and interview. 


METHOD OF INVESTIGATING CONFLICT AND 
RESOLUTION OF CONFLICT 

The method devised by Luria (5) for the 
study of affective conflicts consists essentially 
in having the subject respond orally to a word 
association test and synchronize a simple vol- 
untary act with this response. The latter 
consists in pressing a membrane with the 
finger at the moment the response is given. 
Luria’s assumption is that by uniting the lan- 
guage response and motor reaction into one 
unit or system, the changes or alterations in 
the central processes will have an influence 
upon the total structure; and by analyzing the 
reactions, an indication of the structure of the 
internal processes can be obtained. 

For the study of conflict, an adaptation of 
the Luria procedure was employed. Three 
types of material were used to bring the cen- 
tral processes into play: (1) a word associ- 
ation test using a portion of the Jung list and 
a list of words pertaining to the interaction 
of parent and child, (2) items from the 
Pressey Cross-Out test, and (3) questions of 
the neurotic inventory type. In the last case, 
questions from the Thurstone neurotic inven- 
tory were used supplemented by a number of 
questions dealing directly with the parent’s 
reaction toward the child. 


METHOD OF STUDYING EMOTIONAL 
CONTROL 


In the general method of studying conflict 
which has just been described, the processes 
which are brought into play may or may not 
be accompanied by an emotional response. 
In the emotionally uncontrolled individual 
there would be a greater tendency for a given 
mental process or conflict to produce at least 
an incipient emotional reaction than in the 
emotionally controlled or stable individual. 
The experimental situation thus created for 
the study of conflict seemed to afford an ex- 
cellent opportunity to study emotional control. 

Numerous measures for detecting incipient 
emotional responses have been investigated, 
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varying from measures of facial expression 
and vocalization to changes in hydrogen ion 
concentration of body fluids. None of these 
has proved satisfactory to all workers. Select- 
ing one type of physiological process or one 
type of measure assumes that the expression of 
emotion will follow approximately the same 
pattern in all individuals. When one consid- 
ers the enormous possibilities of the nervous 
system, this assumption is not supported. 

It would appear desirable, therefore, to take 
account of the individualizations of patterns 
by developing a combined score. At the be- 
ginning of the study it was planned to use 
two types of measures: changes in blood 
pressure and changes in body resistance. In 
the time available it was not possible to de- 
velop a satisfactory method for making con- 
tinuous measures of blood pressure (the Er- 
langer method is not well adapted to contin- 
uous measurements, as several writers have 
pointed out), and it was decided to use 
changes in body resistance with the expecta- 
tion that higher relationships might be found 
ii a combination measure could be used. 

In this study it was assumed that incipient 
emotional responses may involve changes in 
muscle tension. The literature has pointed 
out that very probably changes in body re- 
sistance are closely related to changes in 
muscle tension. If the latter comprise one 
phase of incipient emotional responses, then 
changes in resistance should be related to the 
degree of emotional control exercised by the 
individual. 


EXPERIMENTAL PROCEDURE 


Since the measurements of conflict and of 
emotional control were made on the same 
subjects and at the same time, the details of 
the two procedures will be considered 
together. 


Selection of Subjects 

The subjects of this study were twenty-six 
mothers of children between the ages of one 
and seven years, representing various occupa- 
tional and cultural levels. All of them had 
had either a high school or some college 
education. 


Testing Procedure 

It was desired to obtain records of volun- 
tary movements, involuntary movements, re- 
action time, verbal response, and variations in 
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body resistance. The records were obtained 
as follows: 


Voluntary Movements.—The subject rested 
the arms comfortably on a table with the fore- 
finger held just above a rubber membrane 
stretched over a cup approximately 112 inches 
in diameter and 2 inches high which in turn 
was attached to a writing tambour. All of 
the records were taken on a record tape mov- 
ing at a known constant speed. The subject 
was instructed to press the membrane the 
moment the oral response was given. The 
regularity or irregularity can thus be studied 
from the written record. 


Involuntary Movement.—In the procedure 
described by Luria a record of involuntary 
movements was obtained by asking the sub- 
ject to hold with the forefinger of the unoccu- 
pied hand a membrane attached to a written 
tambour at constant pressure. In this study 
it was desired to obtain measures of body 
resistance by attaching electrodes to the palm 
of the hand. In order to leave one of the 
hands free for this purpose, a record of invol- 
untary movements was obtained by having the 
subject place one foot on a rubber bulb at- 
tached to a writing tambour and asking the 
subject to maintain a constant pressure on this 
bulb throughout the testing period. For this 
purpose a rubber bulb 1% inches in diameter 
and 3 inches in length was placed beneath the 
ball of the foot. 


Reaction Time.—The experimenter pressed 
a key operating an electric magnet equipped 
with a writing pen at the moment the stimulus 
word was spoken to the subject and released 
the key at the moment the subject responded. 
Since the paper tape on which the records 
were made was moving at a constant known 
speed, the time could be calculated from the 
difference in distance between the movement 
of the pen or closing the circuit and the move- 
ment on opening the circuit. 


Changes in Body Resistance-—The subject 
was placed in circuit with a Weston milliam- 
meter with a built-in rectifier, a resistance box 
calibrated from zero to 100,000 ohms in 2,000 
ohm steps, and a source of alternating currents 
of 16 volts. As a source of current it was 
found unsatisfactory to use the 110 volt 60 
cycle supply with a transformer since the 
voltage was not sufficiently constant. A dry 
cell radio battery delivering 16 volts, together 
with a commutator driven by a synchronous 
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motor, was used. The complete circuit is 
represented in the following diagram: 


------- Subject 


--External re- 


sistance 


The electrodes consisted of two brass 
plates 1 by 1% inches in size and placed %4 
inch apart on sponge rubber approximately 1 
inch thick. This was strapped to the palm 
of the subject’s hand. The purpose of the 
sponge rubber was to maintain an approxi- 
mately constant pressure. 

The method of measuring changes in re- 
sistance is as follows: The resistance of the 
subject is first measured. Approximately one- 
fifteenth of the initial resistance was used as 
the unit of change. Thus if the initial re- 
sistance of the subject was 45,000 ohms, each 
change of 3,000 ohms was recorded. The re- 
cording was done by attaching to a pointer 
swinging immediately above (and indepen- 
dently of the indicator on the meter) a writ- 
ing pen and operating this pointer manually. 
Each time the indicator showed a change of 
3,000 ohms in the above case, for example, 
the auxiliary pointer was moved and a corre- 
sponding record was made. 


Verbal Response—The experimenter, who 
sat at the table with the subject, recorded the 
verbal response on a convenient form. 


Testing Procedure 


When the subject came to the laboratory, 
the general nature of the apparatus was ex- 
plained and the motor driving the polygraph 
was turned on so as to accustom the subject 
to the noise. In order to put the subjects at 
ease, they were assured both at the time the 
appointments were made and before the be- 
ginning of the experiment that their records 
would be kept confidential and that they were 
primarily for the purpose of testing the reli- 
ability and validity of various procedures. 

The subject was then asked to take a com- 
fortable seat at the other table in the room. 
The apparatus was placed on one table in such 
a way that no portion of the record was visible 
to the subject. Two experimenters were pres- 
ent. One operated the motor and the device 
for recording changes in body resistance. 
The other sat down beside the subject, at- 
tached the electrodes to the nonpreferred 


hand of the subject, assisted in placing the 
subject’s foot on the bulb for recording in- 
voluntary movements, and demonstrated the 
method for making voluntary movements. 

The tests were given in the same order for 
each individual. The test itself was com- 
posed of an association test of 100 words, 
seventy-five words from the Pressey X-O test, 
and seventy-nine questions of which the 
greater part were selected from the Thurstone 
Neurotic Inventory supplemented by items 
dealing directly with parent-child relation- 
ships. 


Description of the Individual Tests 

Association Test.—The simple word associ- 
ation test comprised 100 words, fifty selected 
from the Jung list and fifty chosen for their 
obvious bearing upon parent-child relation- 
ships. The subjects were given the following 
directions: 

You will seat yourself comfortably at the 
table and sit directly in front of it. Rest 
both arms on the table. I am going to attach 
this (the electrodes) to your left hand. Does 
this feel comfortable? (experimenter adjusts 
electrodes if necessary) Place your left foot 
on the bulb beneath the table and press lightly 
(subject was directed to press harder if neces- 
sary in order to distend the tambour to about 
three-fourths of its limit). You are to keep 
this pressure throughout the experiment. | 
am going to give you a series of words. You 
are to say the first word that comes to your 
mind. Do not try to select a word but give 
the first one that occurs to you. At the same 
time that you say the word press the piece 
of rubber with the forefinger of your right 
hand (or left if preferred). 

Now let us try a sample or two. Press the 
rubber with your finger and release it. Let 
your finger rest very lightly on the rubber 
after you have pressed it. 


I will give you a few words to practice with. 
When I say the word you answer aloud the 
first word that you think of and at the same 
time press the rubber with your right fore- 
finger. Ready? (words, pencil, day, and 
up were used) Do you understand the 
directions? 

Pressey X-O Test.—In one part of the orig- 
inal X-O test, the subject is instructed to 
cross out any words about which he has ever 
worried. It was not possible to include the 
entire list as this would make the procedure 
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too long. The first twenty-five words were, 
therefore, chosen. The following directions 
were used: 

In the words which I am going to give you 
now you are to say whether you have worried 
about the item named. You are to say 
“worried” or “not worried” and at the same 
time press the piece of rubber with your right 
forefinger. 

A similar procedure is followed in selecting 
the words from Part IV of the Pressey X-O 
test. The directions were as follows: 


I am going to give you a list of words and 
you are to say whether each of these has a 
“pleasant” or “unpleasant” meaning to you. 
If it has neither you are to say “neither.”’ 
When I say the word, you say “pleasant,” 
“unpleasant,” or “neither” and at the same 
time press the piece of rubber with the right 
forefinger. 


In each case the twenty-five words were 


presented orally and the subject asked to re- 
spond as indicated in the directions. 


Neurotic Inventory Questions.—Seventy- 
nine questions taken for the most part from 
the Thurstone Neurotic Inventory and supple- 
mented by questions dealing more directly 
with parent-child situations were presented 
orally and the responses of the subjects were 
recorded as in the other phases of the study. 
The following directions were given the 
subject: 

Now I am going to ask you some questions. 
When you give your answer, press at the same 
time the piece of rubber with the right 
forefinger. 


Procedure for Obtaining Ratings 


Two types of ratings were desired—a rating 
of the relative presence or absence of unre- 
solved conflict in the mental life of the sub- 
ject and a rating of the emotional control ex- 
ercised by the individual. The latter may be 
explained as follows: An individual who is 
readily disturbed emotionally, who reacts 
emotionally even when minor difficulties arise 
between himself and the child, would be rated 
as relatively unstable. An individual who 
does not become disturbed unless the conflict 
becomes severe or of a major character would 
be rated as relatively stable. 


Twenty-one of the twenty-six subjects were 
judged to be sufficiently well known to the in- 
vestigators to give a reasonable basis for the 


ratings. In a few cases an acquaintance 
was deliberately cultivated by informal inter- 
view and co-operation on a simple project. 

The ratings were made by two investigators, 
both with extensive training in psychology. 
A seven-point scale was used. Step 1 repre- 
sented, in one case, relative freedom from un- 
resolved conflict and in the other, relative 
emotional stability. The final ratings repre- 
sent the average of the two observers. To 
avoid fractions, Step 1 was taken to include 
one and one and one-half, Step 2 two and two 
and one-half, etc. 


Scoring.—Three numerical scores were ob- 
tained for each of the tests: reaction time, 
number of disturbances in voluntary move- 
ments, and number of changes in bodily re- 
sistance. It will be recalled that a record was 
also made of involuntary movements and it 
would be possible to include the number of 
disturbances in this record. These were, how- 
ever, so few in number that it did not seem 
worth while to include them. 

The reaction time was determined by 
measuring the distance the tape traveled be- 
tween the time the stimulus word was given 
and the response of the subject. 

Disturbances in voluntary movements were 
obtained by counting the number of such dis- 
turbances and dividing this sum by the num- 
ber of words in the test if it is desired to ob- 
tain an average. The changes in electrical 
resistance were obtained by counting the 
number of times changes of a given magnitude 
occurred. 

In addition to these scores it is possible to 
treat the oral responses of the subjects in vari- 
ous ways. In the first scoring of the first 
part of the Pressey X-O test the total number 
of words to which the subject responded 
“worried” were counted. This score was 
called “Affectivity Score I.” The second 
score, “Affectivity Score II,” was derived by 
counting the number of words to which the 
subject responded “worried” plus the number 
of the remainder in which disturbances in the 
voluntary movements appeared. It was as- 
sumed that if the subject wished to conceal 
the true situation, a conflict might appear. 

A similar scoring was adopted for the sec- 
ond group of items selected from the Pressey 
X-O test. First the total number of words 
to which the subject responded as “unpleas- 
ant” were calculated. This was known as 
“Affectivity Score I.” “Affectivity Score I’ 
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plus the number of responses in the remainder 
showing disturbances in voluntary movements 
was called “Affectivity Score II.” 


Neurotic Inventory 


As in the case of the other tests, the sub- 
jects were given two scores on the oral re- 
sponses. In the neurotic inventory the so- 
called emotionally unstable response is some- 
times the affirmative and sometimes the nega- 
tive. By counting the total number of so- 
called neurotic answers as determined by the 
scoring key, Personality Score I is derived. 
Pérsonality Score II is equal to Score I plus 
the number of questions among the remainder 
showing disturbances in the voluntary move- 
ments. 


ANALYSIS OF RESULTS 


Reliability of Measures 


To determine the reliability of the various 
measures, odd and even items were correlated 
on various parts of the test. Another type of 
testing reliability consists of a correlation of 
the data obtained upon retesting ten subjects 
approximately a week after the first test was 
given. Since the entire test is relatively long, 
it would be difficult for the subjects to respond 
on many items through sheer recall. 

A correlation of odd and even items on 


various parts of the test is given in the 
tabulation below: 


Measure Correlation 
Reaction time (Jung list)_________ 94+ .02 
Reaction time (words relating to 

parent-child interaction) _______ .88 + .03 


Reaction time (neurotic inventory) .90 + .03 
Disorganization of voluntary move- 

mente (dung list) ............-. .94 + .02 
Disorganization of voluntary move- 

ments (words relating to parent- 


child interaction) __..__.._______ .87 + .03 
Disorganization of voluntary move- 
ments (neurotic inventory) _..___ .88 + .03 


Variations in resistance (Jung list) .92 + .02 
Variations in resistance (words re- 
lating to parent-child interaction) .87 + .03 
Variations in resistance (neurotic 


It will be seen that all of the correlations 
are reasonably high, the lowest being .87. As 
indicated by these data, therefore, the meas- 
ures show an encouraging degree of reliability. 
The correlations of the results between the 
first and second administration of the tests 


are given in the following tabulation: 


Measure Correlation 
Reaction time (Jung list) ___---_- 87 
Reaction time (words relating to 

parent-child interaction) 
Disorganization of voluntary move- 
ments (Jung list) 84 


Disorganization of voluntary move- 
ments (words relating to parent- 


child interaction) .84 
Variations in resistance (Jung list) 87 
Variations in resistance (words re- 

lating to parent-child interaction) 85 


It will be seen that these correlations are 
also fairly high and while they are somewhat 
lower than the correlations of odd and even 
times, they are not significantly lower. The 
reliabilities obtained in this study compare 
favorably with those reported by Houtchens 
(2) in a study of delinquents. On the basis 
of these data we may say at this point that 
whatever the various measures singly or in 
combination represent, they yield data that 
are sufficiently reliable to make further 
analysis worth while. 


Correlation of Measures With Conflict 
Ratings 

In the description of the general method it 
was indicated that subjects were given a rating 
as to the relative freedom from unresolved 
conflicts, especially conflicts involved in par- 
ent-child relationships. To what extent do 
the various measures correlate with these 
criteria? The data are given here: 


Measure Correlation 
Disorganization of voluntary move- 
.83 + .05 


Disorganization of voluntary move- 
ments (words relating to parent- 


child interaction) .......-.----- .85 + .04 
Disorganization of voluntary move- 

ments (neurotic inventory) ----- 07 
Reaction time (Jung) ~----------- A438 + 12 
Reaction time (words relating to 


parent-child interaction) ~------ 59 + 
Reaction time (neurotic inventory) .46 + .12 
Variations in resistance (Jung list) .23 + 
Variations in resistance (words re- 

lating to parent-child interaction) .39 + .13 
Variations in resistance (neurotic 


Affectivity score II (pleasant and 

Affectivity score II (worried and 

Personality score I ______--------- .29 + .14 
Personality score II 49 + 


Of the twelve measures listed, the number 
of disorganizations in voluntary movements 
show the highest relationship. The disturb- 
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ances in voluntary movements on the neurotic 
inventory test correlate somewhat lower than 
those of the word association test, but they 
are all relatively high. Next in order come 
personality scores and several measures of 
reaction time. 


The data point to some interesting interpre- 
tations which may be noted in passing. It 
makes little difference whether words from the 
Jung list or words pertaining to parent-child 
interaction or questions of the neurotic inven- 
tory type are used in considering disturbances 
in voluntary movements. The tendencies to 
conflict tapped by the test appear somewhat 
generalized since they tend to appear in the 
processes stimulated by a variety of material. 


In a simple test of the type used in this 
study, measures may be derived which bear 
a fairly high relation to indications of conflict 
as obtained through extended observations or 
interviews. While the study should be ex- 
tended, especially as to the improvements in 
the ratings which should be made by a larger 
number of individuals representing greater 
diversity in training, nevertheless these pre- 
liminary data indicate that several of the 
measures, such as the disorganization in vol- 
untary movements, personality score, and re- 
action time, may be useful as a simple test 
to supplement the interview in this area. 
When the two facts of reliability and correla- 
tion with the criterion are considered together. 
the evidence supporting this statement 
becomes relatively strong. 


Correlation of Measures With Ratings of 
Emotional Control 


The correlations of various measures with 
ratings of emotional control follows: 


Measure Correlation 
Variations in resistance (Jung list) .62 + .09 
Variations in resistance (words re- 

lating to parent-child interaction) .66 + .10 
Variations (neurotic inventory) -.. .76 + .06 
Reaction time (Jung list) ..------ 58 + .11 
Reaction time (words relating to 

parent-child interaction) 59 + 10 
Reaction time (neurotic inventory) .60 + .10 
Disorganization of voluntary move- 

ments (Jung list) .29 + 
Disorganization of voluntary move- 

ments (parent-child interaction) .26 + .14 
Disorganization of voluntary move- 


ments (neurotic inventory) 44 + 12 
Affectivity score I (worried and not 
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Measure Correlation 
Affectivity score II (worried and 
Affectivity score I (pleasant and 
238 + .14 
Affectivity score II (pleasant and 
Personality score I (neurotic inven- 
Personality score II (neurotic in- 
Wi 56 = .10 


An analysis of the data shows that a num- 
ber of the correlations are fairly substantial. 
This is true of variations in resistance reaction 
time and personality scores I and II. The 
correlations of variation in resistance on the 
neurotic inventory with the ratings exceed 
somewhat the correlations of measures in the 
word association test, although the differences 
are not statistically significant. 


It was indicated previously that, since emo- 
tional expression may become considerably 
individualized, probably a single measure of 
physiological change would not correlate 
highly with the criterion. Variations in body 
resistance as a single measure of physiological 
change correlates encouragingly high. Whether 
a combination of physiological measures 
would improve on this remains for future 
studies to determine. The data here presented 
give considerable encouragement that a simple 
test may be developed for differentiating in- 
dividuals exercising a relatively high degree 
of emotional control from those manifesting 
a relatively low degree of such control. 


Other Aspects of Integration 


An analysis of the verbal responses was 
made to determine their usefulness in reveal- 
ing additional characteristics of integration. 
The method of classification and its applica- 
tion follow. 


CLASSIFICATION OF RESPONSES 


Some meaningful method of grouping was 
found necessary in order to interpret the 
verbal responses. Preference was given to 
the classification by the Kraepelin Aschaffen- 
burg scheme as adapted by Jung in his 
“Studies in Word Association.” For the pur- 
poses of this study, the Jung classification was 
too detailed to be reliable as measured by the 
results of two observers. While adhering to 
the major principles of the scheme, the 
categories were nevertheless simplified by in- 
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corporating many subgroupings into the ma- 
jor categories. In this way the scheme be- 
came less complicated and more reliable. The 
system of classification used in this study is 
as follows: 


I. Inner Association—Co-ordination 


Co-ordination includes all associations 
which are conjoined by co-adjunction, con- 
trast, predicate relationship, and causal 
dependence. 


1. Co-adjunction 


‘Under co-adjunction are classified all asso- 
ciations containing an intrinsic relationship; 
that is, terms based upon some generic idea 
to which both are related. The terms which 
are contiguous in thought, words mutually 
rélated, are all included in this category. 
Examples: 


General 
Word Response Concept 

blue yellow color 
cow horse animals 
pond river water 
stealing lying ethical 

standards 

2. Contrast 


The relationship implied in contrast de- 
mands very little elucidation. The concept 
embraces words similar in some respects and 
yet strikingly different, a diametrical op- 
position existing between similar things. 


Examples: 
Stimulus Response 
dead alive 
long short 
obey disobey 
anxious not anxious 
3. Predicate 


In the predicate category are included all 
deductions, appraisals, valuations, and activi- 
ties which in any way relate to the stimulus 
word as the subject or object. This category 
is subdivided into two classes: inner predi- 
cates and outer predicates. 


a. Inner predicate—lInner predicate is 
classified into judgment of fact and 
judgment of value. 


(1) Judgment of fact 
These words are purely objec- 
tive in character, expressing an 
important and intrinsic constitu- 
ent of the stimulus. Examples: 


Stimulus Response 
salt bitter 
winter cold 
wound raw 


(2) Judgment of value 
In these responses the personal 
element is defined without allud- 
ing directly to the ego in the 
guise of a desire, inclination, or 
self-defense, that is, wholly in an 
introspective fashion. Examples: 


Stimulus Response 
mother good 
stealing bad 


b. Outer predicate —Outer predicate reac- 
tions convey an outer but somewhat 
significant characteristic of the stimulus- 


image. 
Stimulus Response 
box long 
flower red 


4. Causal Dependence 

Stimulus words and reactions united by a 
causal relationship are classified in the cate- 
gory causal dependence. Examples: 


Stimulus Response 
wound blood 
pain tears 


II. Outer Association 

The second major category is designated as 
outer association and is subdivided into co- 
existence, word complement-change, and mo- 
tor speech forms. 


1. Coexistence 


Coexistence unites words not influenced 
purely by similarity or affinity but by the 
connection of ideas through frequent concur- 
rent appliance; that is, ideas occurring 
together in time or space, or in both. 


Examples: 
Stimulus Response 
ink pen 
table chair 
doctor hospital 
religion church 
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>. Word Complement-Change 


The reaction word protracts the stimulus 
word into another complete word. The reac- 
tion may take several forms (e.g., the stimu- 
jus word is repeated in the reaction or the re- 
action is only a grammatical modification of 


the stimulus word). Examples: 
Stimulus Response 
smart smartness 
street car 
ink bottle 


3. Identity 


The reaction alludes to no further expan- 
sion or evaluation of the impact or essence of 
the intent of the word but is a more or less 
equivalent or synonymous expression for the 
stimulus word. Examples: 


Stimulus Response 
bad mean 
behind in back of 
dumb stupid 


4. Motor-Speech Forms 


In this subdivision are embodied all those 
connected responses which have become auto- 
matic through continual linkage in speech, 
connected through frequent usage in daily ex- 


pression, proverbs, etc. Examples: 
Stimulus Response 
stubborn mule 
pride prejudice 
bread water 
dead buried 
hunger suffer 
sad weary 


Sound Association 
The reaction is impelled exclusively by the 


resonance and clangor of the initiation of the 
stimulus word. Rhymes are also included 


under sound association. Examples: 
Stimulus Response 
bake cake 
blue bloom 
clean cling 


IV. Indirect Association 


Any connection which is only apprehended 
by the supposition of a mediate word diverse 
from the stimulus and reaction word is called 
Jung believes that 


an indirect association. 
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clang or sound accounts for the majority of 
indirect placements of association. Examples: 


Stimulus Response 
embarrass bad story 
behind walking 


\V. Egocentric Reactions 


Reactions reflecting a tendency to express 
individual feelings, desires, judgments, etc., 
betray the subjects as interpreting every 
stimulus as a personal reference; that is, in 
their subjectivity, the subjects cannot con- 
ceive of any word as possessing an objective 
meaning but must in some way refer it to 
themselves. Examples: 


Stimulus Response 
nag no 
nervous sometimes 
boy two 
dumb no 
emotion yes 
doctor nice 

VI. Fault 


All omitted responses are signified as a 
fault reaction. The cause of the failure or 
neglect to respond is commonly due to an 
emotional blocking. 


ANALYSIS OF VERBAL RESPONSES 


What virtue does the classification of 
verbal responses serve and what light does it 
throw on the individual’s mode of reaction 
which cannot readily be ascertained in the 
other data? The possibilities of the analysis 
will be shown by examining several of the 
case studies. 


Inner Association 


Case 16; By examining Figure 1 it is 
seen that Case 16 is characterized by a large 
number of inner associations due to the ex- 
tremely large proportion of contrast associa- 
tions. This subject had several years of col- 
lege training, taught school, and during the 
experiment kept her attention at a very high 
level, yet the mode of reaction was very crude. 
The following reactions illustrate this stereo- 
typed mode of response. 


Stimulus Response 
anxious not anxious 
talking quiet 

bossing not being bossed 
dressing undressing 
afraid unafraid 
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Figure 1. Analysis of Several Case Studies. 
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A disturbance is evidenced relating to the 
subject’s weight which makes her sensitive to 
any reference to physical build. Such a dis- 
turbance is revealed by a large number of 
omissions. Examples: 


Stimulus Response 
emotion fault 
bashful fault 
nag fault 
embarrass fault 


The simple constellation can also be seen 
from the following reactions: 


Stimulus Response 
weight dieting 
calories dieting 
bread fattening 
food calories 


These data correlate with the picture gained 
from observation of and conversation with 
the subject. ‘The subject was rated as having 
little individuality. Although showily dressed 
and pleasant, she was not impressive. She 
replied in stereotyped fashion, even in con- 
versation, obviously exerting very little men- 
tal effort. Her paucity of vocabulary was 
throughout patent. She displayed little 
knowledge concerning parent-child relation- 
ships and less aptitudes for parental guidance 
as shown by the following verbal responses to 
the neurotic inventory. Examples: 


Question: Let’s say you have a three-year- 
old. Suppose you have callers in the front 
room. Your child comes walking in with- 
out any clothes on. How would you feel? 

Answer: Rather embarrassed. 


Question: Would you make an explanation 
to the guest? 

Answer: I don’t know. 

Question: What would you say to the child? 

Answer: Take him away. 

Question: What would you do to the child? 

Answer: Just talk. 

Question: Suppose your child, having stud- 
ied faithfully, received only low marks in 
school. Would you be very depressed? 

Answer: Yes. 

Question: Would you scold him? 

Answer: I’d try not to. 


Case 3: Another example of inner asso- 
ciation is found in Case 3. (Figure 1) The 


associations are characterized by a large num- 
ber of coadjuncts which in turn are of a su- 
perior and richer type. It is Jung’s conten- 
tion (3) that educated individuals usually 
give outer associations. He explains this 
partly on the assumption that the educated 
are stronger in disguising and inhibiting their 
own wishes and evaluations than are the un- 
educated or those of a lower mental caliber. 
From the data derived in this case we find 
this hypothesis unreliable. The subject mo- 
tivated by a scientific and keen interest in the 
study kept her attention at a high level 
throughout the experiment, paying marked 
attention to the meaning of the word rather 
than to its external nature. These data cor- 
roborate the findings in the personal inter- 
view since the subject was characterized by 
the observers as having a healthy natural 
mind distinguished by openness and inspira- 
tions from without. The superior mode of 
speech evidenced by the observers in conver- 
sation was also carried over into the ex- 
periment resulting in a superior type of 
association. 


Outer Association 


Case 19: Relative to the other cases, Case 
19 stands out with a preponderance of outer 
associations because of the large number of 
verbal-motor forms. (Figure 1) The entire 
analysis of this case is characterized by a 
superficial type of reaction. Both in the in- 
terview and during the experiment, the sub- 
ject’s attention was easily diverted. She in- 
terrupted the experimental procedure several 
times to ask irrelevant questions. She did 
not reply to the point either when asked ques- 
tions directly by the interviewer or when an- 
swering questions on the test. She revealed 
a disturbance regarding pride, self-status, both 
in having worried about certain items and in 
responding as she did to word stimuli. 


Examples: 
Stimulus Response 

blushing shame distress 

sel f-conscious- nervous hurt 
ness 

discourage- pride self-esteem 
ment 

injustice bossing shamed 


The subject appeared in the interview to 
have experienced some distress arising possi- 
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bly from a situation in which she might have 
been intimidated, humiliated, or affronted. 
In the responses to questions of the neurotic 
inventory type we discern this shying away 
from society which might have been the re- 
sult of an unpleasant experience. Examples: 


Question: Do you ever feel that you are not 
satisfactorily adjusted to life? 

Answer: Yes. 

Question: Are you interested in meeting a 
lot of different kinds of people? 

Answer: No. 


Question: Can you stand criticism without 
feeling hurt? 

Answer: Not very well. 

Question: Do you worry over humiliating 
experiences? 

Answer: Yes. 


(These responses accompanied by delayed 
reaction time) 


Case 10: Another case study in outer 
association and one differing from Case 19 is 
Case 10 whose cultural and intellectual level 
is far above the average. This subject is ac- 
tively interested in social welfare and partici- 
pates in related activities to a large extent. 
She possesses a high moral interest, earnest 
feeling, and is strongly charged with an en- 
thusiasm for lofty principles. She has the 
kind of ingratiating personality which has 
often been mistaken for affectation. Her 
dominant interest in people and humane 
rights are shown in the following reactions: 


Stimulus Response 
poor salaries 

hunger industrial people 
pray church school 
bossing the political boss 


These responses reveal the attitudes and in- 
terests of the subject, the awareness of social 
machinery in relation to people, their needs, 
and the like. Revealing the same tendency, 
the subject responded as having worried about 
the following: 


injustice boss 
sickness enemies 
money religion 


The subject is vitally concerned about her 
own family. Reference by proper names to 
her own husband and children occurs very 
frequently. 


With respect to parent-child interaction, the 
subject evidently tried very hard to apply to 
her problems the most up-to-date knowledge 
and to guide her children according to the best 
principles of child development. The follow- 
ing examples will illustrate this: 


Question: Recall one of the times lately 
when your child kept asking you questions 
and you were very busy. What were you 
doing? 

Answer: Making out the menu. 


Question: How did it make you feel? 

Answer: Couldn’t stop at the moment but 
tried to interest child and asked him to 
wait. (Subject had to be reminded several! 
times to answer questions either by yes or 
no or confine herself to more concise 
answers) 


Question: Do you feel that you treated the 
child the way he should have been treated? 


Answer: Not quite but I try. 


Question: Suppose you do not have the 
money to buy your child ice cream cones, 
toys, and other little luxuries that the 
neighbor’s children have. How do you 
feel about this? 

Answer: Substitute and try to make them 
understand. 


Indirect 


Case 6: The indirect reaction type of 
Case 6 is distinguished from the other sub- 
jects by a preponderance of indirect associa- 
tions. (See Figure 1) This subject in the 
preliminary observations manifested curious 
characteristics which were puzzling to the in- 
vestigators. She seemed to lose direction of 
her own discourse many times. During the 
interview a definite tendency was marked 
toward a sudden wandering of attention and 
abruptness of response caused by several 
emotional disturbances as the data will reveal. 
Several egocentric reactions are present refer- 
ring in a derogatory manner to an evaluation 
of the subject herself. 


Stimulus Response 
dumb me 
stubborn me 


A conflict is very obvious, both in the length 
of reaction time and in the repetition of the 
response. The following reactions illustrate 
this disturbance which deals with the subject’s 
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child. (These responses were not given in 
the order listed.) 
Stimulus Response 
bed-wetting baby 
anxious baby 
dead baby 
sad mother 
wound birth 
afraid baby 
sex baby 


This conflict may be connected with a con- 
flict in the home environment. The subject 
did not respond to the following stimuli: 


Stimulus Response 
quarreling fault 
nervous fault 
nag fault 
bossing fault 


The subject was very eccentric. She mani- 
fested particular glee in answering “yes” to 
such a question as, “Do you occasionally have 
conflicting moods of love and hate for mem- 
bers of your family?” 

Investigators were aware that at the time of 
this experiment the subject was badly in 
need of money, both she, her husband, and 
the baby occupying one room. The subject 
seemed to blame her living under these 
adverse circumstances upon her husband 
(marriage) . 

She made a high personality score as deter- 
mined by the number of maladjusted an- 
swers. These are not accompanied, however, 
by any emotional upheavels on the record. 
She seemed to be resigned and at the same 
time completely indifferent to everything, as 
if her spirit of initiative was shattered. She 
displayed a peculiar intermingling of intelli- 
gence with a reversion to crudeness. Examples: 
Question: How did it make you feel when 

your child kept asking you questions and 

you were very busy? 
Answer: Quite griped. 
Question: Try to recall one of the times that 
you saw a snake. What did you do? 
Answer: Went out and urped. 


Dissatisfaction with her life-situation is 
manifested in the following answers: 


Question: If you could be free to come and 


go as you like or have children which would 
require that you stay home part of the 
time, which would you choose? 

To be free. 


Answer: 
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Question: Do you have to stay home more 
than you would like to? 
Answer: Yes. 


Several indirect associations seem to be the 
result of an emotionally and vividly charged 


stimulus-image. Example: 
Stimulus Response 
baby dead 
Egocentric 


Of the various categories considered, the 
egocentric reactions of the subjects exam- 
ined (See Figure 1) are of particular interest 
for the wide discrepancy shown between the 
majority of egocentric reactions and that of 
the one sole subject, Case 9. From the be- 
ginning of the interview, the investigators be- 
came aware of a certain sensitivity in the 
subject. Rapport with her was not as easily 
established as with the other subjects. The 
investigator had to administer the questions 
tactfully. The stimulus-word was absorbed 
in a conversational manner, the subject reply- 
ing to the majority of word-stimuli as if they 
were personal hints, the experiment thus be- 
coming a direct interplay of words between 
the experimenter and the subject. Each 
word was received as an interrogation. If the 
subject had at any time been aware of the 
purpose of the study and possessed interest 
in it, this motive had during the experiment 
regressed wholly into the background. While 
the subject is mentally quite healthy, this 
type of reaction reflects an abnormal ten- 
dency, that of using self as the origin, the 
reference point upon which everything else 
revolves. Nothing in her case is purely 
objective; nothing is capable of analysis with- 
out some personal reference to her own inter- 
est, her desires revealing responses intimately 
connected with her own previous emotional 
experiences: 


Stimulus Response 
embarrass no 
emotion yes 
contrary sometimes 
love much 
family three 
nervous sometimes 
afraid — 
doctor nice 
hungry sometimes 


172 


Predicate 


Case 8 is most characteristic of the predi- 
cate type. (Figure 1) Subject was quite 
demure and a little stiff in manner. She 
seemed at the beginning a little uncertain 
and vague as to the experimental purpose and 
did not follow directions capably. Her mind 
was characterized by logic-tight compart- 
ments. She had a tendency to separate things 
into categories. Everything had a definite 


value attached to it. Examples: 

Stimulus Response 
family what means most 
marry responsibility 
sex unpleasant necessity 
hunger something wrong 
love responsibility 
baby someone to love 
street something to be care- 
girl ful of 

something that be- 

longs to me 


She worried about the following word- 
stimuli: 


money self-consciousness 
operation sickness 
clothes 


Examples of the words responded to as 
unpleasant: 


divorce hug 
extravagant dancing 
sex flirting 
smoking jealousy 
breast 


This subject reveals certain fixed concepts; 
she is too completely sheathed in her habits 
to make re-education very easy. She believes 
her duty to husband amply fulfilled in taking 
care of the home and children. While seem- 
ingly happy and concerned about home and 
children, the subject evidences a conflict con- 
cerning sex, which she feels is ignoble and 
negligible. The following responses reveal 
that the subject perhaps feels slightly in- 
fringed upon: 


Stimulus Response 
sex unpleasant necessity 
love responsibility 
marry responsibility 


JOURNAL OF EXPERIMENTAL EDUCATION 


She is easily depressed about home and 
children. Example: 


Question: Suppose your child, having stud- 
ied faithfully, received only low marks in 
school. Would you be very depressed? 

Answer: Yes. 


Question: How do you feel when your child 
asks you questions concerning sex? 
Answer: Worried. 


Question: Suppose you do not have the 
money to buy your child ice cream cones, 
toys, and other little luxuries that the 
neighbor’s children have. How do you feel 
about this? 


Answer: Distresses me. 


The large number of predicates is due to 
the judgments of value. 


Clang 


Case 2 gave the largest number of clang 
reactions. (Figure 1) This subject became 
quite friendly with the investigator, laughed, 
and seemed to be enjoying herself. The 
subject’s complete lack of self-consciousness 
was striking throughout interview. She had 
had little education but was in comfortable 
financial circumstances. She seemed eager to 
be able to give her child all the opportunities 
which she felt she had missed but was not in 
the least self-critical or self-reproachful be- 
cause of her own admitted intellectual handi- 
cap. She seemed very happy and well satis- 
fied that she could give her child a good edu- 
cation. During the experiment the subject’s 
attention was easily distracted. As a result of 
linguistic difficulty, her reactions were very 
crude, the subject paying more attention to 
the outer form of the word or the sound of it 
than to the meaning inherent in the word. 


Examples: 
Stimulus Response 
stealing bad 
lying bad 
nervous nerve 
habit good 


The following are characteristic of the 
clang reactions: 


Stimulus Response 
baby boy 
green screen 
smart smile 
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During the interview the subject expressed 
a rather questionable feeling toward her 
mother-in-law who was at the time living 
with the subject. In the experiment this 
feeling is shown by the number of faults 
and responses involving domestic relations. 


Examples: 
Stimulus Response 
nag fault 
emotion fault 
love fault 
family own group 
bossing mother-in-law 


This conflict was not accompanied, how- 
ever, by a marked disturbance. The subject 
seemed to feel capable of some method of 
resolution of conflict. 

It is interesting to note the mode of reac- 
tion in dealing with parent-child interaction. 
The very frankness of her responses may be 
ascribed to utter lack of self-consciousness. 
She was not for a moment doubtful as to 
whether or not she had responded adequately. 


Question: Try to recall one of the times 
lately when your child wouldn’t eat. How 
did it make you feel? 


Answer: Mad. 

Question: Did you tell him to keep still? 
Answer: Yes I did. 

Question: Try to recall one of the times 


lately when your child wouldn’t eat. How 
did it make you feel? 


Answer: If he was hungry he could eat. 

Question: Do you think your child is born 
to be a leader? 

Answer: I hope so. 

Question: What kind of work would you 


like to have your child do when he grows 
up? 

Answer: President. 

Question: Would you like to see your child 
become president? 


Answer: Sure. (Only subject who re- 
sponded emphatically in the affirmative to 
this question) 


During the interview, the subject spoke 
very enthusiastically to the interviewer of 
preschool, expressing happiness that her 
rs was attending and talking of her plans 
or him. 


~ 
we 


SUMMARY 


The purpose of this study is to determine 
to what extent a series of simple tests which 
can be administered without an exceptionally 
high degree of skill can be used to obtain 
measures of tendencies to conflict and degree 
of emotional control. For the study of con- 
flict, an adaptation of the Luria procedure 
was employed. The central processes were 
brought into play by using three types of ma- 
terial: a word-association test using a por- 
tion of the Jung list and a list of words bear- 
ing upon the interaction of parent and child, 
selected items from the Pressey X-O test, and 
questions from the neurotic inventory type. 
For the latter the Thurstone Neurotic Inven- 
tory was used, supplemented by a number of 
questions dealing directly with the parent’s 
interaction with the child. Measures of dis- 
turbances in voluntary movements, reaction 
time, and verbal responses were obtained. In 
the same experimental situation, measure- 
ments were made of the changes in body re- 
sistance during the time the test was adminis- 
tered. A total of twenty-six mothers of chil- 
dren ranging from one to seven years of age 
and representing various occupational and 
cultural levels served as subjects. The im- 
portant findings are as follows: 


1. Measures of reaction time, disorganiza- 
tion of voluntary movements, and variations 
in resistance all show a very satisfactory de- 
gree of relationship as shown by the correla- 
tion of odd and even items and the correla- 
tion of retests on a small group of subjects. 
The correlations ranged from .84 to .94. 

2. Of all the various measures considered, 
the disturbances in voluntary movements cor- 
related highest with the conflict ratings. These 
correlations vary from .73 on the neurotic in- 
ventory to .85 on the group of words relat- 
ing to parent-child interaction. 

3. Measures of changes in resistance and 
personality score on the neurotic inventory 
correlated highest with ratings of emotional 
control. These correlations range from .56 to 
-76. 

4. An analysis of the verbal responses 
yields valuable data for further analysis of the 
integration of behavior factors. These data 
tend to indicate that simple tests of the type 
used in this study may- ultimately be de- 
veloped to a point where they may be used as 
a substitute for an extended interview proce- 
dure. Although the study should be extended 
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especially as to the method of obtaining rat- 
ings for which a larger number of individuals 
representing a greater diversity of training 
should be used, the combined data of reliabil- 
ity and correlation with the various criteria 
presented in this study indicate that equally 
reliable and less time-consuming methods can 
be developed as substitutes for the interview. 
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AMOUNT AND RATE OF TALKING OF YOUNG CHILDREN* 


C. OLSON AND 
VIOLA SCHUBART KOETZLE 


University of Michigan, Ann Arbor, Michigan 


The amount, rate, and quality of verbal 
output in children represent distinctive and 
interesting features of development. An ex- 
tensive literature is available on vocabulary, 
average length of sentence, and sentence 
structure. McCarthy (5) has summarized 236 
studies concerned with the language develop- 
ment of children. Amount of talking, in ab- 
solute rather than in relative units, has re- 
ceived slight attention, and rate practically 
none. Interest in the amount of talking as a 
factor in individual differences and as an at- 
tribute of social behavior is apparent in a 
number of the investigations. 


Fisher (3, p. 67), with the aid of steno- 
graphic records, has secured data showing an 
increase in the mean number of remarks per 
child per hour in a group of preschool chil- 
dren. Smith (8, p. 17), using abbreviated 
longhand recording, reports a regular rise in 
the total number of words per hour from 
about seventy-eight words at two years to a 
figure which is stabilized at approximately 
400 words between three and one-half and 
five years. Relative measures of talkative- 
ness have been secured by time-sampling 
techniques by Goodenough (4), Arrington 
(rt), and Robinson and Conrad (7). The 
present study presents a technique for secur- 
ing a quantitative statement of amount and 
rate of talking in young children where the 
qualitative analysis of vocabulary and sen- 
tence structure is not desired. 


SUBJECTS 


Two groups of children enrolled in the 
senior nursery and kindergarten of the Uni- 
versity Elementary School were observed dur- 
ing the school year 1932-1933. The number 
of boys and girls in each group in the study 
is noted in connection with later tables. At 
the time the investigation was begun, the ages 
of children in the nursery ranged between 


* From the child development laboratories of the University 
Elementary School, University of Michigan. The writers are 
indebted to Elizabeth Mechem Cunningham, research assistant 
in child development, for editorial on the manuscript. 


forty-six and fifty-seven months with a mean 
of fifty-one months. The kindergarten chil- 
dren were between fifty-eight and sixty-nine 
months with the mean at sixty-three months. 
The mean age for all subjects was fifty-seven 
months. The children came primarily from 
families in the professional and business cate- 
gories. The selection is further indicated by 
a mean intelligence quotient of 124. The re- 
sults should be viewed from the standpoint 
of methodology and trends rather than for the 
establishment of central tendencies and vari- 
ations for random samples of children. 


METHOD AND CONDITIONS OF OBSERVATION 


The amount and rate of talking were deter- 
mined by a numerical count of words spoken. 
The word seemed to be the smallest practical 
unit for work under the conditions for record 
making. Any words, exclamations, or jum- 
bles of sounds produced by the children in 
word play were counted, but incomprehensible 
sounds such as grunts, followed by no word, 
were not counted. Contractions were counted 
as one word and hyphenated forms as two 
words. The count was objectified by the 
use of a mechanical hand tally’ and a time- 
out stop watch.* 

The junior writer, who was also the ob- 
server, first practiced counting words in adult 
conversations and in the spontaneous talk of 
children in the school setting. Counts were 
also made for persons engaged in oral reading 
in order to make a comparison with a fixed 
standard. After a small amount of practice, 
the count of the observer agreed very closely 
with the actual number of words read. In 
twelve samples of reading, the Pearson co- 
efficient of correlation between the measure 
as determined with the mechanical counter 
and the actual number of words in the book 
was .99. The count usually agreed exactly or 
varied only by a few words. A constant er- 
ror in the direction of underestimation was 


1 Manufactured by Veeder Root, Inc., Hartford, Connecticut. 
2 Number 20211, manufactured by C. H. Stoelting Company, 
Chicago, Illinois. 
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evident, but the mean amount was only 1.4 
words in twelve samples of reading with a 
mean length of 144 words. 

After the preliminary practice, the observer 
proceeded with the systematic collection of 
data in the school setting. Records for the 
study of amount were taken in two one- 
minute observations per day on fifteen differ- 
ent days, distributed over ten weeks, for a 
total of thirty observations. The children 
were observed one after another in approxi- 
mately alphabetical order to be sure that no 
bias was entering in the choice of order for 


‘the observation. No particular need for ro- 


tation in order was apparent. 

The data on rate of talking were secured 
after the close of the period devoted to rec- 
ords of amount. The technique employed 
was to stop and start the time-out stop watch 
until thirty seconds of constant talking had 
been recorded with the hand tally. Six thirty- 
second samples were recorded for each child 
with observations distributed over a period of 
six weeks and with no more than one record 
per child on a given day. The total obser- 
vational time thus involved in the measure- 
ment of rate is but three minutes obtained in 
six thirty-second samples. The approach of 
the close of the school year necessitated this 
meager sampling and reduced the reliability 
of the measures that could be secured. 

It will be noted that the figures on amount 
are concerned with verbal production in a 
given amount of elapsed time while those for 


rate are based on actual talking time. For 
convenience, values have been calculated and 
discussed in terms of words per minute in the 
text. 

Observations were made under conditions 
of indoor free play between nine and ten 
o’clock in the morning in the kindergarten and 
between two and three o’clock in the after- 
noon in the senior nursery. These periods 
were chosen since there was little adult direc- 
tion or intervention. It was thought that, 
since the limitation of samples was necessary, 
such periods would be most representative. A 
possible constant error attributable to diurnal 
variations in talking is uncontrolled for any 
comparisons that may be made between the 
two groups. 

The records secured have been examined 
from the point of view of individual differ- 
ences, reliability, validity, and interrelation- 
ships. 


INDIVIDUAL DIFFERENCES IN THE RATE AND 
AMOUNT OF TALKING 


The child who talks the most will talk ap- 
proximately seven times as much as the child 
who talks the least during a given period of 
time (Table 1). The most rapid talker uses 
a rate which is about 1.4 times as fast as the 
slowest talker (Table 2). Although boys 
tend to speak less than girls during given 
periods of time, when they do talk it is at a 
slightly more rapid rate. The average boy 
in the study produces 15.3 words at a rate 


Taste I 
Group, Sex, AND INpIvipvAL DIFFERENCES IN AMOUNT* OF TALKING 


Standard 
Deviation 
Sex Number Mean Median of Dis- Range 
tribution 
Senior Nursery Group 
9 505.3 449.0 125.9 268 to 682 
8 546.9 531.0 205.0 290 to 899 
17 «24.6 485.0 154.6 268 to 899 
Kindergarten Group 
i ee 7 398.7 395.0 188.6 131 to 621 
10 516.6 516.0 220.2 223 to 947 
17 468. 2 463.0 209.9 131 to 947 
Combined Groups 

16 458.6 456.5 157.7 131 to 682 
18 531.2 516.0 202.1 223 to 947 
34 496.5 474.5 186. 0 131 to 947 


“Scores are the total number of words spoken in thirty minutes of elapsed time (made up of thirty one- 
minute observation periods). In the text the figures have been translated into words per minute. 
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Taste II 
Group, SEx, AND INDIVIDUAL DIFFERENCES IN RATE* OF TALKING 
Standard 
Deviation 
Sex Number Mean Median of Dis- Range 
tribution 
Senior Nursery Group 
8 552. 2 558.0 31.5 509 to 607 
8 538.9 536.0 30.2 495 to 595 
16 545.5 544.5 31.5 509 to 607 
Kindergarten Group 
DO. Kaemetbactedscimeacnkdahnne 7 577.6 586. 0 48.5 477 to 642 
7 569.0 605. 0 65.6 456 to 628 
14 573.3 595. 0 56.5 456 to 642 
4.1 566. 0 42.2 477 to 642 
18 9 546. 0 456 to 628 
30 558. 5 563.5 47.1 477 to 642 


“Scores are the total number of words per three minutes of actual speaking time (made up of six thirty- 
second observation periods). In the text the figures have been translated into words per minute. 


of 188 words per minute, while the average 
girl speaks 17.7 words at the rate of 184 
words per minute. 


The total verbal output under the condi- 
tions of observation decreases in the kinder- 
garten as compared to the senior nursery, but 
the rate of talking increases. Thus the typi- 
cal senior nursery chilu has a verbal output 
averaging 17.5 words per minute of observa- 
tion at a rate of 181.8 words per minute of 
actual speaking time, while the typical kinder- 
garten child has a verbal output of 15.6 words 
per minute® at a rate of 191.1 words per min- 
ute of actual speaking time. The difference 
between kindergarten and nursery groups may 
be situational rather than developmental. 


Within each group there is some tendency 
for the older children to talk more than the 
younger. The coefficients between amount 
and age are .34 + .14 and .28 + .15 for 
nursery and kindergarten respectively. The 
relationships between age and rate are equivo- 
cal with corresponding values of —.38 + .14 
and .27 + .17. 


RELIABILITY OF MEASURES 


The reliability of the records on amount of 
talking was studied by correlating the total oi 
the fifteen odd observations with the fifteen 
even observations and by correlating the first 


*Smith’s (8) figures translated to a comparable basis give 
a value of yond less than seven words minute for the 
same ages. appears probable that the erence is met 
logical, althoush the situations and children sampled may not 
be comparable. 


fifteen scores in the series with the score ob- 
tained in the last fifteen. In the kindergarten 
the odd-even technique yields a coefficient of 
correlation of .87 + .04, which becomes .93 
when corrected for the whole series. The cor- 
relation between the first and second half of 
the series is .72 + .08, which becomes .84 
when corrected. The corresponding values in 
the senior nursery are .79 + .06, corrected 
83, and .67 + .og, corrected .80. The evi- 
dence thus indicates greater agreement when 
the records are divided so as to give a sample 
of the whole series than when the element of 
constancy is also introduced by comparing 
the scores obtained during the first part of a 
series spread over several months with scores 
obtained during the latter part. 

Because of the small number of observa- 
tions and the more complex problem of record- 
ing, the data on rate are not as accurately 
determined as the data on quantity. Rate 
was determined from only three minutes of 
observation of speaking time, while thirty min- 
utes were used to obtain the measure of 
amount. The odd-even correlation is .89 + 
.04 with a corrected value of .95 in the kinder- 
garten. The correlation between the first and 
second halves is .44 -+ .1§ with a corrected 
value of .61. In the senior nursery, corre- 
sponding correlations are odd-even .42 + .14, 
corrected .59, and the correlation between first 
and second halves .79 + .06, corrected .83. 
The writers recommend the use of a greater 
number of time samples in order to stabilize 


the figures on rate. 


| 
For 
and 
the 
ons 
ten 
ind 
ods 
ec- 
lat, 
ry, 
nal 
iny 
the 
1ed 
on- 
ap- 
ild 
of 
ses 
the 
yen | 
ta 
Oy 
ate 
9 
19 
vi 
7 
4 


178 JOURNAL OF EXPERIMENTAL EDUCATION 


THE VALIDITY OF THE METHOD 


The validity of the measurement data se- 
cured is intrinsic within the limits of the re- 
liability of the method and the situations 
sampled. Since the sampling is limited, how- 
ever, further research would need to be done 
on the generality of the index secured. To 
determine the extent to which the data based 
upon direct observation of action would cor- 
relate with the impressions of teachers, the 
coefficient of correlation was calculated be- 
tween the scores on amount and rate of talk- 
ing with the teachers’ ratings for item 15 on 
the Haggerty-Olson Wickman Behavior Rat- 
ing Schedule, which asked the question, “Is 
he quiet or talkative?’ Answers are scaled 
through five degrees: Speaks very rarely, 
usually quiet, upholds his end of talk, talks 
more than his share, jabbers. Positive cor- 
relations of insignificant size were secured. 
The particular rating scale approach cited in- 
jects a social interpretation in the sense of ap- 
propriateness of the verbal output to the sit- 
uation. In a subsequent investigation (2), 
however, a revised graphic rating item was 
employed with the question, “What is the 
quantity of the child’s verbal output?’ Here 
again five degrees were stated: Speaks very 
rarely, tends to talk less than most children, 
talks about as much as the typical child, talks 
somewhat more than most children, inclined 
to talk much of the time when with others. 
A mean rating by two teachers on this scale 
was demonstrated to have an appreciable pos- 
itive relationship of .40 and .73 in nursery 
school and kindergarten respectively with 
quantity of talking as determined by the same 
method as that employed in the present study. 


INTERRELATIONSHIPS 


Intelligence quotients as secured with the 
Kuhimann-Binet tests correlate .14 + .1t 
with amount of talking and —.o2 + .12 with 
rate. In the absence of contrary evidence ob- 
tained with larger number, it is tentatively 
assumed that no judgment of a child’s mental 
capacity at these ages and in the upper ranges 
of mental ability can be made from observa- 
tion on the quantity or the rate of his talk- 
ing. It should be noted that this investiga- 
tion made no attempt to secure a measure of 
quality as secured in relevance, vocabulary, 
sentence structure, or similar indices. 


Is the child who speaks the most rapidl; 
also the one whose verbal output is greates 
in a given period of time? The coefficient o/ 
correlation between quantity and rate in this 
investigation is .13 = .12, from which it must 
be concluded that there is no very close re- 
lationship. The amount spoken during the 
actual speaking time is a direct function o/ 
rate. Quantity during longer periods o/ 
elapsed time, as in this study, is dependent on 
the individual and situation in a complex and 
only partially understood manner. 


SUMMARY 


With the aid of time-sampling techniques, 
a mechanical hand tally, and a time-out stop 
watch, data were secured on the amount and 
rate of talking for two groups of nursery 
school and kindergarten children. The com- 
bined data indicate that children at these ages 
with observations made under conditions 0! 
indoor free play have a verbal output of about 
16.5 words per minute at a rate of 186 words 
per minute while speaking. These values are 
considerably higher than previous figures re- 
ported where attempts were made to take 
complete notes. 

Individual differences are pronounced, and 
the child who talks the most will talk approx- 
imately seven times as much as the child who 
talks the least during a given period of time. 
Boys tend to speak less than girls during 
given elapsed periods of time, but when speak- 
ing do so at a more rapid rate. 

The reliability of thirty one-minute samples 
for amount is .93 in the kindergarten and .8; 
in the senior nursery. The observations on 
rate are dependent upon a total time sample 
of three minutes. The reliability coefficients 
vary between .59 and .95 depending upon 
group and method of computation. The ob- 
servations for amount of words spoken give 
an appreciable correlation with ratings on 
quantity of verbal output as made by teach- 
ers. The correlation of rate and amount with 
such factors as age and intelligence are negli- 
gible or ambiguous. The child who talks the 
most does not necessarily speak at the most 
rapid rate. The total output is a function o! 
other factors. 

The success of the method should warrant 
its use on larger populations and in the des- 
cription of growth and experimental differ- 
ences in situations. 
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THE INFLUENCE OF NURSERY SCHOOL ATTENDANCE 
UPON THE BEHAVIOR AND PERSONALITY OF 
THE PRESCHOOL CHILD* 


Berta Wetss Hattwick 


Winnetka Public School Nursery 
Emergency Nursery Schools 
of Chicago 


Periodically in the literature of child devel- 
opment, articles appear in which attempts to 
determine the influence of the nursery school 
upon the accomplishment level of the young 
child have been made. This article may be 
classed as another such attempt. 


Although largely tentative in its conclusions, 
the present study is submitted here since it 
seems to supplement in several ways the work 
of previous investigators. The majority of 
the investigations which have dealt with 
nursery school influence have been based upon 
1Q changes in the child (2, 7, 9, 12, 19, 20, 
21, 23). A few suggestive studies have dealt 
with the influence of the nursery school upon 
physical health and development (1, 6, 11, 
16,17). Studies of the influence of the nurs- 
ery school upon behavior and personality 
have, with three exceptions, been limited to a 
consideration of social adjustments. 


The three exceptions mentioned are dis- 
cussed below. Two of these (11, 15) yielded 
no clear-cut results. The published version 
of the third study is extremely brief and con- 
tains no data for statistical evaluation of the 
findings. 


The present study is based upon ratings 
from an original scale which contains sixty 
behavior items indicative of routine habits as 
well as personality characteristics. The gen- 
eral scope covered by the present investiga- 
tion includes: eating, sleeping, elimination, 
nervous tendencies, speech, fears, relation to 
adults, relationships with other children, and 
general personality and emotional reactions. 
In its greater number of cases and its slightly 
different method, it also supplements the pre- 
ceding investigations. 


REVIEW OF PREVIOUS INVESTIGATIONS 


Only studies pertaining to the effect of the 
nursery school upon social and personality ad- 
justments are reviewed in the present section. 
The bibliography contains a list of the re- 
search studies which have appeared to date on 
all phases of nursery school evaluation. 


Influence of the Nursery School Upon Social 
Development 


The studies of Parten (15), Mallay (13), 
Walsh (18), Green (8), and Cushing (5) con- 
tain data on the extent, if any, to which nurs- 
ery school attendance furthers social develop- 
ment. 

Parten secured sixty one-minute observa- 
tions of social participation for each of thirty- 
four nursery school children over a six-month 
period (January to June). She found no sig- 
nificant relation between social participation 
and nursery school attendance when she cor- 
related social participation scores with date oi 
entrance to nursery school. When she an- 
alyzed successive observations, she found a 
tendency for the May and June observations 
to show more associative and co-operative 
play and less unoccupied, solitary, and on- 
looker behavior than did the January and 
February reports. This suggests an improve- 
ment in social participation during the nursery 
school year, but the lack of controls makes it 
impossible to judge whether the increased so- 
cial participation was due to nursery school 
attendance or to the naturally developing 
capacities of the children. The insignificant 
correlation mentioned above would tend to 
support the latter point of view. 

Parten (14) has also studied leadership 
over a six-month period in the nursery school. 
The study indicated that during the six-month 
period the children tended to find their places 
as either followers or leaders and to main- 
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tain that position rather constantly. No gen- 
eral tendency for the nursery school to facili- 
tate or hinder development of leadership was 


oted. 

p Mallay (13) based her study of the relation 
between nursery school attendance and social 
contacts upon twelve five-minute samplings 
taken in the fall and again in the spring for 
each of twenty-one nursery school children. 
She made separate analyses for the two-, 
three-, and four-year-olds. For each age 
group Mallay found consistent increases in the 
number of social and group contacts’ and in 
the success of social contacts from fall to 
spring. However, lack of controls makes it 
impossible to determine the relative parts 
played by nursery school and by develop- 
mental factors in bringing about these 
changes. 

Certain judgments on social adjustment 
were contained in the scale used by Walsh 
(18). The effect of the nursery school can 
be more safely judged from this study than 
from those previously discussed, since Walsh 
compared the ratings for twenty-two children 
in nursery school over a six-month period 
with a group of twenty-one controls (1) who 
had had no nursery school experience and (2) 
who were matched with the nursery school 
group for chronological age, intelligence, gen- 
eral physical development, and home back- 
ground (Taussig classification). Walsh re- 
ports better social adjustment on the part of 
the nursery school group. The items on 
which this conclusion is based include: “ap- 
proaches others readily,” “is cordial to 
strangers,” “is considerate of younger chil- 
dren,” “exhibits responsibility for safety of 
other children,” “respects property of others,” 
“is sympathetic when stranger feigns weep- 
ing,’ and “shares toys of others.” The in- 
vestigator states that her scores are statis- 
tically valid, but the printed report contains 
no data for judging the reliability of the 
separate items. 

Cushing (5) included social adaptability 
among the traits which she rated in compar- 
ing children with and without nursery school 
experience. The printed report does not in- 
dicate any marked difference between the two 
croups on this characteristic. ~ 

Green (8) compared two groups of kinder- 
garten children, one with and one without 
nursery school background. Her results are 


1 Socal contact—vocalization, group 
tact—two children spatially and functionally tages 
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based (1) on special ratings at the beginning 
and end of the semester on a scale of social 
adjustment and (2) on a report card of social 
traits. She reports that the group with nursery 
school experience was more independent, 
showed more poise, and needed less control in 
choice of activities, choice of routines, and 
the making of social contacts than did the 
other children. She does not present findings 
for specific traits and does not include statis- 
tical data in her report. 

In general, the studies in the present sec- 
tion give a suggestion, but little conclusive 
evidence, that nursery school attendance may 
further social development over and above the 
developmental factor. 


Studies Indicating the Influence of the Nurs- 
ery School Upon Other Aspects of Per- 
sonality Development 

The studies by Kawin and Hoefer (11), 
Cushing (5), and Walsh (18) touch upon 
other phases of personality than social 
adjustments. 

Of these three studies, that by Walsh is 
most suggestive. This study, as previously 
stated, is based upon a comparison of scores 
on the Bonham Sargent Scale for two matched 
groups, one containing twenty-two children 
who had attended nursery school over a six- 
month period, the other containing twenty-one 
children who had had no nursery school ex- 
perience. The published account is brief and 
no reliability data are given. 

We have already indicated that Walsh 
found greater sociability in the nursery school 
than in her control group. Another interest- 
ing finding was that the nursery school group 
was less inhibited than the controls. Types 
of behavior on which this judgment was based 
involved initiative, curiosity, and self-assert- 
iveness. Specific items included: “does not 
wait to be told,” “climbs for objects,” “in- 
sists on rights,” “resents interference,” “‘self- 
dependent in play,” “tendency to argue,” “has 
fewer fears,” “asks questions demanding ex- 
planations,” and “finds how mechanical toys 
operate.” 

Walsh also found greater self-reliance in 
the nursery group as evidenced by such be- 
havior as “puts toys away” and “keeps clothes 
in good condition.” She explains her findings 
as “probably due to a great extent to the so- 
cial force of a large group of children who 
had to adjust to each other constantly.’” 
(18, p. 72) 
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Cushing (5) compared a group of thirty- 
three kindergarten children who had had nurs- 
ery school experience with a control group 
with no nursery school background. The con- 
trols were not closely matched with the main 
group for age and intelligence. They averaged 
four months younger (a significant difference) 
than the main group in age and were also of 
lower IQ. Cushing obtained special ratings 
on the two groups for (1) health habits, (2) 
social adaptability, (3) use of environment, 
(4) personality traits, and (5) total adjust- 
ment to the group. She found no outstand- 
- ing differences in the two groups in total ad- 
justment and in attitudes, with the exception 
of a slight superiority on the part of the group 
with nursery school experience. (Such atti- 
tudes as enthusiastic, interested, indifferent, 
bored, rebellious were considered. ) 

Kawin and Hoefer (11) compared twenty- 
two nursery school children with a group of 
controls (matched for sex, chronological age, 
mental age, and similarity in physical status 
and home background) both at the beginning 
and end of the nursery school year. A rating 
scale which included routine habits and per- 
sonality traits was used as one basis for com- 
parison. The investigators made no detailed 
analysis of separate behavior traits since they 
felt that the data did not warrant this analy- 
sis. However, “when all habits were totaled, 
a larger percentage of nursery-school children 
than control-group children showed improve- 
ment in habit status. They eliminated a 
greater number of ‘undesirable’ habits and 
more habits which indicate a lack of inde- 
pendence; and, on the other hand, they ac- 
quired a greater number of ‘desirable’ habits 
and those indicating emancipation from 
adults.” (p. 50) 


Summary of Previous Investigations 


From the foregoing discussion it would seem 
that our knowledge of the influence of the 
nursery school upon personality and behavior 
adjustments of the child is meager indeed. 
While most studies suggest increased sociabil- 
ity, self-expression, and self-reliance as a re- 
sult of nursery school attendance, the data are 
largely tentative and few attempts at deter- 
mining their statistical significance have been 
made. 

Only two studies in this field have involved 
adequate controls, and each of these studies 
is based upon only twenty-one and twenty- 
two children in each group. Only one inves- 


tigator has attempted to determine the influ- 
ence of the nursery school on separate age 
groups, and that investigator worked with ap- 
proximately seven children each at two, three, 
and four years of age and with only one as- 
pect of behavior and personality, social con- 
tacts. Since age is recognized as such an im- 
portant factor at the preschool level, this lat- 
ter point (i.e., determination of nursery 
school influence for separate age groups as 
well as for all ages within the nursery school 
range) seems almost as necessary a check as 
does the control group. In the present in- 
vestigation both checks have been used. 


THe PRESENT INVESTIGATION 


Subjects 


It was impossible in the present investiga- 
tion to secure a group of controls who had had 
no contact with the nursery school. Our data 
were consequently obtained from fall and 
spring ratings of the children enrolled in 
seventeen nursery schools? over a two-year 
period. From these data we were able to 
select two groups of 106 children each who 
differed in nursery school attendance but who 
were matched, child for child, for: 


Chronological age (to the exact month) 

Sex 

Nationality and race 

Economic level (determined arbitrarily by 
selecting each member of a pair from the 
same neighborhood) 


The control group was composed of chil- 
dren who had been in nursery school just long 
enough so that (1) they had passed the initial 
stage of adjustment and so that (2) the teach- 
ers felt qualified to judge their behavior. Two 
weeks were accepted as the lapse of time 
necessary for meeting the first criterion and 
(since the rating scale was based on frequency 
of behavior during the past month) a subse- 
quent period of four weeks was accepted as 
meeting the second criterion. On the basis 
of these points, each child in the control group 
was rated approximately six week after his 
entrance to nursery school. The exact mean 
attendance for the group of 106 children at 
the time of their rating was six weeks with 1 
range from three to nine weeks. This group 
is henceforth to be called the six weeks group. 


2 Between 400 and 600 separate children were rated. Data 
on the age, sex, nationality, and economic level of the 335 
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The six weeks group of children was com- 
pared with a group of 106 children who had 
heen in nursery school on an average of nine 
months. The mean attendance was thirty- 
six weeks with a range, except for two cases, 
from twenty-eight to forty-four weeks.* All 
of the children in this latter group had had 
jairly regular attendance; none of them had 
been absent more than a total of two weeks 
since entrance to nursery school (with the 
exception of holidays), and none had had a 
continuous absence of more than a week at a 
time. Hereafter this group will be referred 
to as the nine months group. 

The difference in nursery school attendance 
between the two groups is approximately 
seven and one-half months. While this is a 
short lapse of time within which to expect dif- 
ferences, it nevertheless involves the bulk of 
the school year (especially since summer pro- 
grams, if they continue at all, are more likely 
to be informal play groups). This interval 
of time is also slightly longer than most of 
those used in previous investigations involving 
personality and social adjustments. 


Data 


Children in each of the two groups were 
rated on a specially devised form containing 
sixty behavior items indicative of routine hab- 
its and personality characteristics. Each judg- 
ment was based on the frequency with which 
the particular behavior had occurred in the 
past month: “never,” “less than once a 
week,” “once a week,” “several times a week,”’ 
and “daily or more.” Each child was rated 
independently by three different nursery 
school teachers, and his final rating was an 
average of the three independent judgments. 


Analysis of Data 


In our present analysis we have considered 
a frequency manifestation of “several times 
a week” or “daily or more” as indicative of 
habitual tendencies and have compared the 
six weeks group and the nine months group in 
terms of the percentage of children in each 
who showed a given type of behavior to this 
degree. 

There were three two-year-olds,‘ forty 
three-year-olds, sixty-two four-year-olds, and 
one five-year-old in each of the two groups. 


*Two cases fall outside this range. One child had been in 
nursery school only twelve weeks; a second had had sixty-five 


weeks of nu school experience. 
*“Two-year-olds” is used to cover ages of one year, six 
months to two six months inclusive. The other age 


groupings cover a sim range. 
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Obviously, not enough two- and five-year-olds 
were available to permit separate considera- 
tion. Separate as well as composite group- 
ings of the three- and four-year-olds have 
been attempted in the comparisons. The other 
age groups have been included in the total or 
composite groupings. 

Critical ratios are presented with all the 
percentages given in the accompanying tables. 
These figures were determined from nomo- 
graphs given in Dunlap and Kurtz.° Stand- 
ard errors proved too bulky for inclusion here 
and have consequently been filed with the 
original data. No refinement has been made 
in the data to account for the matching of 
the two groups. It is a well-established fact 
that the more closely two groups are matched 
in a study of this kind, the less the error is 
likely to be and the higher the reliability or 
significance of the differences. The critical 
ratios presented here, therefore, are to be con- 
sidered only minimum indices of the differ- 
ences existing. With these points in mind, 
the writer has rather arbitrarily looked upon 
85 chances or more in 100 as the sign of 1 
definite tendency, at least, in the data, and 
has considered such differences worthy of 
discussion. 


Reliability of Data 


Reliability of ratings was determined by 
comparing judgments made by the same 
teacher on the same child one week apart. 
Validity was determined by comparing judg- 
ments made by each teacher with the mean 
judgment of the three. The median agree- 
ment on the reliability measure was 85 per 
cent and the median agreement on the validity 
measure was 89 per cent. Detailed reports 
of the reliability and validity of the data are 
contained in a forthcoming report.® 


THE FINvINGS 
Social Adjustment 


Table 1 contains an analysis of all behavior 
items observed in the two groups which are 
indicative of social adjustments. 

General Tendencies.—From the table it ap- 
pears that children are more sociable in their 
reactions after a longer attendance at nursery 
school. Such behavior as “fears strange peo- 
ple,” “shrinks from notice,” “avoids play with 


5 Dunlap, J. W., and Kurtz, A. K.: Handbook of Statistical 
Nomographs, Tables and Formulas. Yonkers-on-Hudson, N. Y.: 
World Book, 1932. Pp. x, 158. 

*These data are now available at the Winnetka Public 
School Nursery. 
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Taste I 


RELATION OF NuRSERY SCHOOL ATTENDANCE TO SocIAL RELATIONSHIPS 


Percentage 
Behavior Six Nine Differ- Critical Chances 
Weeks Months ence Ratio** In 100 
Group* Group* 
General Social Characteristics 
Fears strange people, objects, places 
Three-year-olds______________- .18 . 03 —.15 2.30 99 
Four-year-olds____.._.....__-- . 02 . 02 . 00 . 00 50 
eae . 06 . 02 —.04 1.50 93 
Shrinks from notice 
Three-year-olds_____...______- .13 . 05 —.08 1.29 90 
Four-year-olds__._.._..._.-._-- .10 . 02 —.08 1.95 98 
| . 03 —.08 2.57 99 
Stays close to adults 
hree-year-olds_________------ . 08 . 03 —.05 1.02 84 
See .10 . 02 —.08 1.95 98 
eS .10 . 02 —.08 2. 50 99 
Reactions to Other Children 
Avoids play with others 
Three-year-olds______________- .15 . 00 —.15 2.58 99 
Four-year-olds_____________-_- .18 . 03 —.15 2.74 100 
. 02 —.13 3. 42 100 
Gives in too easily 
.18 . 08 —.10 91 
.13 . 03 —.10 2.04 98 
.14 05 —.09 2.31 99 
Refuses to share 
Three-year-olds_______.______- 13 08 —.05 . 75 77 
Four-year-olds___.__...-.-_--- 13 03 —.10 2.04 98 
14 06 —. 08 2.00 98 
Grabs toys 
.15 .15 . 00 0.00 50 
. 20 .07 —.18 2.08 98 
.19 -10 —.09 1.91 97 
Attacks others 
Three-year-olds______________- .13 . 08 —.05 . 15 77 
. 05 —.08 1.53 93 
.09 —.03 . 73 77 
Reactions to Adults 
Ignores requests 
Three-year-olds_______. _______ .15 . 28 .18 1.44 93 
.21 .24 03 40 65 
Omiposite..................... 19 26 07 1.23 89 
Seeks attention by showing off 
Three-year-olds______________- 13 28 15 1.73 96 
Four-year-olds______________-_- 21 21 00 0.00 50 
a .18 . 25 07 1.23 89 
Asks unne help 
.10 . 25 .15 1.81 96 
.18 .18 .00 0.00 50 
. 20 08 1. 60 94 
Looks for praise 
Three-year-olds______________- 10 30 . 20 2.31 99 
20 18 —.02 . 29 62 
15 24 .09 1. 67 96 
Criticizes others 
Three-year-olds______________- . 03 .18 .15 2.49 99 
-1l . 00 0.00 50 
.09 .16 .07 1. 52 93 


*Number of cases in each age group: three-year-olds, 40; four-year-olds, 62; com 
**Standard errors for each percentage are on file at the Winnetka Nursery Unit. 
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other children,” and “stays close to adults’ 
is less for the group with the longer nursery 
school record. The decrease in “avoids play 
with others” is statistically reliable in the case 
of all three analyses (that is, for the three- 
and four-year-old groups as well as for the 
composite grouping). It indicates that the 
nursery school does influence social behavior 
over and above the improvement which would 
naturally come with age. 

According to the table, attendance at nurs- 
ery school tends to reduce “fear of strange 
people” for the three-year-old but not for the 
four-year-old group. The low percentage of 
four-year-olds showing this behavior indicates 
that “fear of strange people” is probably al- 
ready at a minimum in the four-year-old 
group and hence can show no change with 
nursery school attendance. In this instance 
the nursery school, therefore, would seem 
merely to hasten the natural process. 

The decrease noted in “stays close to adult” 
with nursery school attendance is probably a 
natural counterpart of increased play with 
other children and needs no further comment. 


Reactions to Other Children—The de- 
creases in “avoids play’ and “gives in too 
easily,” already noted above, are healthy in- 
dications of improved social relationships fol- 
lowing nursery school attendance. The 
changes are equally apparent for both the 
three-year-old and four-year-old groups. 

While social interests tend to increase 
equally for three- and four-year-olds during 
the nursery school period, certain techniques 
in social adjustment show greater improve- 
ment for the four-year-old than for the three- 
year-old children. According to the table, 
“refuses to share,” “grabs toys from others,”’ 
and “attacks others” are considerably less for 
the four-year-old group with the longer nurs- 
ery school experience (93 to 98 chances in 
100 of a significant difference). This would 
suggest that not until they are four years of 
age have children matured sufficiently to get 
the most benefit from their contacts with other 
children in the nursery school. 


Reactions to Adults——Table 1 contains an- 
other rather striking fact. The three-year- 
old group with the longer nursery school at- 
tendance shows more dependence upon adults 
(i.e., more “seeks attention by showing off,” 
“asks unnecessary help,” “looks for praise,” 
and “goes to adult with criticism of others” 
than does the three-year-old group which: has 


just entered the nursery school. There are 
practically no differences between the four- 
year-old groups for these traits. 


It would almost appear from these findings 
that the three-year-olds observed in this study 
made their adjustment to the nursery school 
by putting the teacher in the mother role, that 
they had not yet developed to the point where 
social contacts with other children met their 
needs as adequately as contacts with adults, 
or where they were able to find their exact 
place in the group. By four years of age the 
child’s position in the group probably becomes 
better fixed. Hence we find (1) that the 
proportion of four-year-olds who are depend- 
ent upon adults at the beginning of the fall 
term lies midway between the number of 
three-year-olds who show dependence in the 
fall and the number of three-year-olds who 
show dependence in the spring, and (2) that 
it occupies that same position very closely 
from fall to spring. 


“Ignores requests”? also shows a marked 
tendency to increase with nursery school at- 
tendance for the three year group and only a 
slight tendency to increase for the four year 
group. The possible explanation seems 
dubious unless, since it accords so well with 
findings for dependent behavior and since 
other measures of compliance revealed no re- 
lation to nursery school attendance, this is 
one other device used by three-year-olds to 
gain attention of the adult. 


Expressive Behavior 


The decrease with nursery school attend- 
ance of such behavior as “shrinks from 
notice,” “avoids play with others,” and “gives 
in too easily” (already noted, Table 1) indi- 
cates that social inhibitions decrease as a re- 
sult of attendance at nursery school. The 
question remains as to whether other types of 
behavior indicative of inhibitions and tensions 
also become less with nursery school experi- 
ence. These types of behavior are listed in 
Table 2. 


General Reactions—The general tendency 
for the types of behavior listed in Table 2 to 
occur less frequently for the nine months 
group than for the six weeks group indicates 
that inhibitions do decrease and that expres- 
sive behavior consequently does increase with 
stay in nursery school. .The decrease in 

of negative behavior studied, “refuses to 


cml and “hard to with,’ led changes with 
reason revealed no 
schoo! attendance. 


186 JOURNAL OF EXPERIMENTAL EDUCATION 


Tasre II 


RELATION OF NurRsERY Scoot ATTENDANCE TO BEHAVIOR INDICATIVE OF INHIBITIONS OR TENSIONS 


Percentage 
Behavior Six Nine Differ- Critical Chances 
Weeks Months ence Ratio In 100 
Group* Group* 
General Reactions 
Avoids risks 
Three-year-olds_ ___ 15 .10 —. 05 . 68 76 
Four-year-olds__________ 16 15 —.01 .15 56 
a 15 08 —.07 1. 56 94 
Daydreams 
.10 . 05 —.05 . 85 80 
Four-year-olds____.___._____-_- . 08 . 08 —.10 1. 66 96 
Fears high places 
Three-year-olds . 08 —.07 1.00 84 
Four-year-olds...____________. .10 . 03 —.07 1.59 94 
. 07 . 05 —.02 . 58 vel 
Fears dark 
Three-year-olds 04 —.01 .24 60 
Four-year-olds__- im 02 . 00 —. 02 1.05 85 
02 —.01 60 73 
Nervous Tendencies** 
Twists hair 
10 03 —.07 1.27 89 
Four-year-olds...____________- . 08 . 03 —.05 1.22 88 
.10 .04 —.06 96 
Bites nails 
Three-year-olds 00 . 03 03 1.20 88 
07 . 02 —.05 1.43 93 
eee 05 . 08 —. 02 . 83 80 
Tense at rest 
Three-year-olds . 20 . 03 —.17 2.50 99 
.16 .05 —.11 2.00 98 
Se .19 . 05 —. 06 3.18 100 
Plays with fingers 
. 25 .13 —.12 1.40 92 
. 23 .16 —.07 .99 84 
bef when sitting 
Three-year-olds______________. . 25 .10 —.15 1.81 96 
. 26 . 23 —-. 03 38 65 
. 28 .18 —.10 1.75 96 
Laughs, jumps around excessively 
.08 .15 .99 83 
. 23 . 23 . 00 00 50 
13 .21 08 1. 54 93 
Picks nose 
.13 . 08 —.05 75 77 
.13 07 —. 06 1.11 86 
Handles sex o 
03 03 .00 .00 50 
.07 . 02 —.05 1.43 93 
05 . 02 —.03 1.11 86 
Stutters 
Three-year-olds..... ______. .05 . 08 . 03 . 56 71 
. 05 . 02 —.03 .94 83 
05 04 —.01 . 34 64 


*See footnotes for Table 1. 


**Other behavior studied which might fit under the above heading but which revealed no relation to 
mee A school attendance included: “chews objects,’’ ‘‘ twitches,” “holds body tense,” “fears 


animals,” and “fears noise.” 
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“avoids risk” and “daydreams” verges on sig- 
nificance in the case of the composite group- 
ings. Age differences are too slight to justify 
discussion, although “fears dark” shows a 
more definite tendency to decrease for the 
four year group than for the three year group. 

Nervous Tendencies.—The so-called “nerv- 
ous tendencies” listed in Table 2 are gener- 
ally thought of as overt signs of inhibition. 
It will be seen in general that these are less 
frequent in the nine months group than in the 
six weeks group. The decrease with nursery 
school attendance is most apparent for the 


composite groupings of “twists hair,” “tense 
at rest,” “wriggles when sitting,” “plays with 
fingers.” Age differences are not outstand- 
ing. The slightly greater decrease in “picks 
nose” and “handles sex organs” for four- 
year olds than for three-year-olds is inter- 
esting (1) since the decrease in these 
two types of behavior might well be due 
to social pressure rather than to a relieving of 
nervous tensions and (2) since social forces 
are recognizably more potent for four- than 
for three-year-olds. Nursery school attend- 
ance would also seem to reduce stuttering in 


Taste Ill 


RELATION OF NuRSERY SCHOOL ATTENDANCE TO ROUTINE BEHAVIOR 


Percentage 
Behavior** Six Nine Differ- Critical Chances 
Weeks Months ence Ratio In 100 
Group* Group* 
Eating 
Refuses food 
. 28 10 —.18 2.22 99 
.18 14 —.04 . 53 71 
.24 13 —.11 1.90 97 
Dawdles 
.33 25 —.08 -79 79 
Four-year-olds___.._........-- . 45 23 —.22 2.20 99 
43 25 —.18 2.54 99 
Sleeping 
Resists at rest 
.10 —.12 1. 48 93 
Four-year-olds_______________- .24 2 —.02 . 26 60 
.18 .18 . 00 50 
Stays awake long at nap 
ree-year-olds______________- 29 18 —.11 1.11 86 
Four-year-olds_______.....__-- 54 44 —.10 96 83 
43 37 —. 06 79 
Stays awake during nap 
ree-year-olds_____________-- 12 09 —.03 41 65 
Four-year-olds___.._.....-.--- 20 18 —.02 60 
18 15 —.03 53 71 
Elimination 
Wets self during day 
Three-year-olds___.____._____- . 08 . 03 —.05 1.02 84 
.04 . 00 —.04 1.63 94 
. 06 .01 —.05 2.00 98 
General Routines 
Wastes time 
Three-year-olds__....._...._-- 18 . 28 .10 1.09 86 
29 .23 —.06 . 76 77 
25 .24 —.01 56 
Leaves tasks incomplete 
. 28 . 30 . 02 . 20 58 
Four-year-olds____........._-- 31 . 08 —.23 3.34 100 
28 .19 —.09 1. 53 93 


*See footnotes for Table 1. 


**Other routine characteristics which were studied, 


but 
cluded here, were: “‘ regurgitates,”” to be fea, 


which revealed differences too 
awakens crying,” “ wets self during day.” 
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the case of four-year-olds, but not in the case 
of three-year-olds. The explanation here 
seems dubious. 


Routine Behavior 

Table 3 contains data on those types o! 
routine behavior which seemed to bear some 
relation to nursery school attendance. The 
composite groupings indicate that eating prob- 
lems (“refusing food” and “dawdling’’), 
“enuresis,” and “leaving tasks incomplete” 
seem to decrease with attendance at nursery 
school. Sleeping habits seem to be least at- 
fected by nursery school attendance. 

Age seems to have a bearing on the influ- 
ence which the nursery school exerts in over- 
coming behavior difficulties during the routine 
periods. Dawdling of all types, as indicated 
by “dawdles with food” and “wastes time at 
routines,” decreases more for four-year-olds 
than for three-year-olds during the nursery 
school year. In fact, wasting time at rou- 
tines tends to increase rather than decrease 
at the three year level. This greater 
improvement at the four year level may 
possibly be due to a physical maturing and 
suggests that our standards for three- and 
four-year-olds on this type of behavior should 
not be the same. 

“Leaves tasks incomplete” also shows a de- 
crease for four-year-olds as a result of nurs- 
ery school attendance while there is a slight 
increase for three-year-olds. Again growth 
and development may explain the greater 
benefits of the nursery school at the four 
year level. 

In two instances, “refuses food” and “re- 
sists at rest,” the influence of the nursery 
school is more apparent for three- than for 
four-year-olds. Learning to accept these two 
situations is on a par with learning to accept 
new or strange situations in general. It is not 
surprising that the three-year-old is more 
adaptable to such changes than the four-year- 
old, whose habits are already becoming some- 
what set. It seems possible to the writer that 
with further study the nursery school will be 
found, in general, to be more effective in es- 
tablishing routine habits for three-year-olds 
than for four-year-old children, that only in 
instances where physical maturity is a factor 
—as in working without dawdling and work- 
ing without leaving tasks incomplete—will 
nursery school influences in routine habits 
be greater for four-year-old children. This 
raises an interesting query: Would the nurs- 


ery school be even more success‘ul in estab- 
lishing routine habits at two than at three 
years of age? The answer to this question 
cannot be found in the present data, but it is 
exceedingly important since it might wel] 
serve as one criterion of the age at which chil- 
dren should enter nursery schools. 


Other Comparisons Made Between Behavior 
and Nursery School Attendance 


The remaining behavior items studied in re- 
lation to nursery school attendance included: 
“cries easily,’ “jealousy,” “sucks thumb,” 
“awakens crying,’ “fears animals,” “fears 
noise,” “chews objects,” “twitches,” “holds 
body tense,” “sulks,” “grumbles,”’ “has temper 
outbursts,” “breaks toys,’ “misrepresents 
facts,” “takes property of others secretly,” 
“rushes into danger,” “regurgitates food,” 
and “desires to be fed.” None of these re- 
vealed a significant relation to length of stay 
in nursery school. 

It will be noted that a large proportion of 
the traits listed above have to do with emo- 
tional behavior. This suggests the possibility 
that the influence of the nursery school may 
be greater for social behavior and routine ad- 
justments than for emotional traits per se. 

Although insignificant, there was a tend- 
ency, following a year in nursery school, for 
“cries easily” and for “sucks thumb” to de- 
crease in the three-year-old but not in the 
four-year-old group. Thumbsucking even 
tended to increase from fall to spring in the 
case of the four-year-old children. It seems 
possible to the writer that these types of be- 
havior may tend to have basically different 
causes at the three and four year levels. In 
the younger children they may represent be- 
havior held over from infancy, infantile lack 
of control. In the older children they may be 
symptoms of underlying tensions. Our study 
obviously gives no basis for this assumption. 
It is merely mentioned as a possibility for 
further experimentation. 


SUMMARY 


A group of 106 children with nine months 
of nursery school experience was compared 
with a control group (matched for age, sex. 
race, and economic background) who had had 
only six weeks of nursery school backgroun((. 

The study, in general, substantiates other 
investigations in revealing 

1. An improvement in social adjustment! 

following nursery school attendance. 
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2. A decrease in behavior indicative of 
inhibitions following nursery school 
attendance. 

3. An improvement in routine habits after 
nursery school experience 


The study has also indicated that the influ- 
ence of the nursery school is different at dif- 
ferent age levels. In compliance with rou- 
tines, three-year-olds seem to profit more from 
the nursery school experience, while in tech- 
niques of social adjustment and in habits of 
work the four-year-olds seem to show the 
greater advance. 

Interpretation of the various findings and 
suggestions for further study are discussed in 
the body of the report. Obviously, much fur- 
ther experimentation is needed. It is hoped 
that further investigations will throw addi- 
tional light on the differential as well as on 
the general effects of nursery school 
attendance.* 
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THE ROLE OF CULTURAL STATUS IN INTELLIGENCE 
CHANGES OF PRESCHOOL CHILDREN 


Husert S. Corrry AND BetH L. WELLMAN 
Child Welfare Research Station 
State University of lowa 
Iowa City, lowa 


That children attending preschool gain in 
intelligence has been demonstrated by Well- 
man (4, 5, 6) in three previously published 
articles. There is in the literature abundant 
evidence which testifies to a positive relation- 
ship between intelligence of children and the 
cultural status of their parents. It is with re- 
spect to the interrelation of these two estab- 
lished facts that the present study has its 
setting. 


The specific purpose of the study was to 
determine whether children of parents of dif- 
ferent cultural status showed any significant 
differences in changes in intelligence during 
preschool attendance. Occupational classifi- 
cation of the father and educational level of 
the parents were selected as indices of cul- 
tural status. Stated more specifically in 
terms of the measures employed, the problem 
might be formulated in the following ques- 
tions: Are the specific gains or losses in the 
intelligence of the preschool children associ- 
ated with the different occupational classifi- 
cations of their fathers? Do the preschool 
children whose fathers are ranked in the high- 
est occupational classifications show greater, 
less, or similar changes when compared with 
the preschool children whose fathers are 
ranked in other occupational classes? If 
changes in intelligence are differentiated upon 
the basis of the father’s occupation, a further 
question would seem pertinent, namely: Is 
there a characteristic amount of change asso- 
ciated with a particular occupational class? 


Similar questions might be asked with refer- 
ence to educational level of parents. Here 
specific questions include: Are changes in 
the intelligence of the preschool children as- 
sociated with the education of their parents? 
Do children whose parents have a higher edu- 
cation (more years of formal schooling) show 
greater, less, or similar changes in intelligence 
during preschool attendance when compared 


with the children whose parents have less 
education ? 

The significance of this research is found in 
its attempt to analyze further the forces which 
seem responsible for the changes in intelli- 
gence of the preschool children. It was 
thought that if it were found that occupational 
classification and gain in intelligence were 
significantly related, it would be reasonable 
to assume that the constellation of factors 
which characterize superior occupational class- ° 
ification functions in a manner contributory to 
the change. Practically this would mean that 
if one is to predict the amount of change in 
intelligence of the preschool child from his 
initial test, it would be necessary to know the 
occupational classification of the father. If, 
on the other hand, measures of cultural status, 
such as occupational classification, were found 
not to be significantly related to the gains in 
intelligence, it would follow that the influence 
implied in the term cultural status could not ° 
be considered as responsible for the changes, 
and that the various measures of cultural 
status employed could not be used as a basis 
for predicting changes. 

In the selection of an appropriate measure 
of cultural status, a choice can be made be- 
tween a variety of indices all claiming to be 
fairly valid. Actually, measures of cultural 
status as employed by various investigators 
range from the widely used occupational class- 
ifications to a unitary criterion. Despite the 
fact that this variety of measures exists, cer- 
tain practical considerations restricted the 
choice of measures to a few. The occupa- 
tional classification devised by Goodenough 
(2) was chosen chiefly because it seemed rep- 
resentative of those scales which are modifica- 
tions of the original Taussig scale and because 
it had been employed previously as the basis 
for the classification of the paternal occupa- 

1 For a more detailed discussion of the problems confronted 


in the selection of measures of cultural status, see Coffey (1). 
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tions of preschool children. Comparison of 
mean intelligence quotients of the children in 
the present study, when classified according 
to the Goodenough scale and when classified 
according to the occupational scale prepared 
by Kefauver, Noll, and Drake (3), did not 
reveal any significant differences. All of the 
children fell in the first four occupationai 
classifications. ‘The differences between the 
four classes of the two schemes ranged from 
.6 to 2.6 points in IQ. This fact was taken 
as evidence that the results obtained from the 
various occupational scales would probably 
not vary significantly. The categories listed 
by Goodenough are given in the following 
tabulation: 


Class I—Professional 

Class I1—Semiprofessional and managerial 

Class I1I—Clerical, skilled trades, and re- 
tail business 

Class IV—Semiskilled occupations, minor 
clerical positions, minor business, and 
farmers 

Class V—Slightly skilled trades 

Class VI—Day laborers 


The other measure of cultural status em- 
ployed in this study, educational level of the 
parents (number of years spent in school), is 
sufficiently clear-cut not to be complicated by 
the difficulties inherent in a choice of occupa- 
tional scales. 


SUBJECTS 


Repeated intelligence tests, together with 
data concerning occupation of father and edu- 
cation of father and mother, were available 
for more than 400 children attending the 
preschool laboratories of the Iowa Child 


Welfare Research Station from 1921-1922 to 
1933-1934. 

The intelligence scores were results from 
the administration of Kuhlmann-Binet and 
Stanford-Binet tests, the former having been 
used for the most part up to three and one- 
half years of age, while the latter was admin- 
istered to children of older ages. In the 
earlier years of the testing program, the Stan- 
ford Revision was also used for the younger 
ages. More than twenty persons made the 
examinations, all of whom were experienced 
testers, and no attempt was made to assign 
the same child to a specific examiner for re- 
test. Since the mean IQ’s obtained on the 
first test on the two scales were the same for 
three-year-old children, the 1Q’s obtained on 
the two scales have not been treated 
separately. 

Retests were given at intervals of about 
six months, with variation of from five to eight 
months. Fall tests were chiefly tests given 
in October and November, with a few in Sep- 
tember, while spring tests were given chiefly 
during April and May. 


OccCUPATION OF FATHER AND INTELLIGENCE 
OF PRESCHOOL CHILDREN 


Intelligence of Children on Entering Preschool 

In Table 1 is shown the intelligence of the 
children when they entered preschool, classi- 
fied according to occupation of father and 
compared with Goodenough’s data on Kuhl- 
mann-Binet tests of 380 children, ages two, 
three, and four years, selected to be represen- 
tative of the child population of Minneapolis. 

With the exception of Class IT, there is little 
difference between the mean IQ’s and the 


Taste I 


INTELLIGENCE OF CHILDREN ON ENTERING PrescHoot ComparED WitH GoopEeNoUGH’s Group WHEN 
CLASSIFIED ACCORDING TO OCCUPATION OF FATHERS 


Iowa City Children Goodenough Group 

Stand- Stand- 
Occupational Class Chil- Mean Median ard De- Chil- Mean ard De- 
dren IQ IQ viation dren IQ viation 

I 278 119.4 118.4 16.6 56 116.1 14.6 

II 47 110.0 116.5 14.3 29 111.7 14.4 

Ill 57 114.1 114.5 14.1 129 107.7 14.4 

IV 35 111.4 110.5 16.3 79 105.3 15.7 

Vv 48 104.3 17.3 

VI 39 96.0 14.9 

Combined 


II to IV 139 112.0 111.7 14.9 
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median IQ’s of each class, despite the fact 
that there is a relatively small number of 
cases in Classes I, III, and IV. When Classes 
Il to IV are grouped together, the combined 
mean and median IQ’s are practically the 
same. 

There is a significant difference between the 
mean IQ of Class I and the mean IQ of 
Classes II to IV combined, and between the 
median IQ of Class I and the median IQ of 
Classes II to IV combined. (The probable 
error of difference between the mean IQ of 
Class I and the mean IQ of the combined 
classes is 1.08; the critical ratio 6.85. The 
probable error of difference between the me- 
dian IQ of Class I and the median IQ of the 
combined classes is 1.35; the critical ratio 
4.96.) Thus significant differences in intelli- 
gence at the time of entrance to preschool are 
shown to be associated with occupational class. 

The factor of selection is recognized im- 
mediately, as the intelligence test scores show 
that the subjects as a whole are somewhat 
superior to the general population and some- 
what superior to Goodenough’s group, with 
the exception of Class II. This fact, how- 
ever, does not obscure the relationship which 
holds between occupational status and intelli- 
gence, since even in this selected population* 
differences between the classes still obtain. 
Evidences of overlapping in mental ability 
among the four occupational classes similar 
to those shown in most studies of socio-eco- 
nomic status and intelligence of children were 
found and are presented in more detail in the 
fuller report of the study by Coffey (1). 


Changes in I0 During First Year of Preschoo! 


Changes in intelligence during the interval 
between the first fall test and retest the fol- 
lowing spring did not reveal any significant 


differences between the four occupational 
groups, nor between Class I and Classes II to 
IV combined. During this interval the 417 
children were attending preschool. Mean and 
median changes in intelligence from fall to 
spring for each occupational class are pre- 
sented below: 


Occupa- Stand- 
tional Chil- Mean Median ard De- 
Class dren Change Change viation 
ae 278 7.1 6.9 11.6 
| ERR: 47 5.1 4.2 11.6 
57 6.1 6.6 11.5 
35 7.4 6.3 10.1 
Combined 
II to IV___ 139 6.1 5.9 is 


Neither reveals any significant difference. 
(The probable error of the difference between 
the mean changes of Class I and the combined 
lower classes is .80; the critical ratio 1.25. 
The probable error of difference between the 
median changes of these two groups is 1.00; 
the critical ratio 1.00.) Gains for all classes 
in terms of means were from 5 to 7 points, 
while in terms of medians these changes were 
from 4 to almost 7 points. 


Changes in IQ Calculated from Any Fall Test 


In order that the number of cases in each 
occupational level might be increased, the 
mean IQ’s and the mean changes in IQ were 
computed on the basis of any fall test. This 
procedure meant that fall retests, as well as 
initial fall tests, were included in the compu- 
tation and in some cases several different test 
results of the same child were incorporated. 
A total of 592 fall tests were included in this 
calculation, 412 classified in occupational 
Class I, and 180 classified in the combined 
Classes II to IV. Table 2 shows the distri- 
bution of mean and median IQ and changes 


Il 


Mean anp Meptan IQ’s anp MEAN AND MepIAN CHANGEs IN IQ From Fatt To Sprinc Wuen Farr IQ ts 
Basep oN Any Fatt Test AND CHILDREN CLASSIFIED ACCORDING TO OcCUPATION OF FATHER 


Stand- Stand- 
Occupational Class Chil- Mean Median ard De- Mean Median ard De- 
dren IQ IQ viation Change Change  viation 

I 412 120.2 119.4 16.5 6.0 6.3 11.3 

II 68 113.1 112.2 14.5 4.0 3.1 10.7 

Ill 72 115.4 117.5 14.5 6.0 5.6 10.5 

IV 40 111.1 113.0 17.0 8.6 “ae 9.9 

Combined 
II toIV 180 113.5 114.8 15.2 5.7 5.4 10.6 
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in IQ from fall to spring during preschool at- 
tendance, when the children were classified 
according to the occupation of the father. 

The same relative places are maintained by 
the means and medians of the four occupa- 
tional classes in this distribution as was shown 
in the distribution based upon initial fall test. 
In both distributions, the mean and median 
1Q’s of Class II are out of line in terms of a 
regular progression. 

While computing the mean and median 
IQ’s on the basis of any fall test increases 
the number of cases per occupational group, 


‘the cases in Classes II, III, and IV are prob- 


ably still too few to justify comparisons with 
these classes separately. The difference in 
mean IQ’s between occupational Class I and 
the combined lower classes is statistically sig- 
nificant. (The probable error of the difference 
is .94; the critical ratio 7.0.) In terms of 
median IQ’s, the difference between these two 
groups is not statistically significant, but ap- 
proaches a true difference. (The probable 
error of the difference is 1.37; the critical 
ratio 3.36.) 

Furthermore, neither the mean changes in 
1Q nor the median changes in IQ from fall to 
spring differ significantly from the distribu- 
tions when based upon first fall test. The 
gain from fall to spring was approximately the 
same in both distributions. 


Changes in IQ According to 10 Level 

In an effort to present a clearer picture of 
the changes in IQ associated with occupa- 
tional groups, the IQ’s were grouped accord- 
ing to various IQ levels and mean changes for 
each IQ level ascertained. Table 3 shows the 
mean change from fall to spring when IQ 


changes are classified according to occupa- 
tional class and IQ level. 

A similar trend of change with IQ leve| 
among occupational classes is shown in the 
table below. The similarity is even more 
striking when Class I is compared with the 
combined Classes II to IV. In both groups 
there is shown the diminution of IQ change 
with ascendance in the IQ scale, the only ex- 
ception being a reversal of positions of the 
110 to 119 IQ levels and the 120 to 129 
IQ levels for the combined classes. The 
changes vary from 1.1 at the highest IQ leve! 
to 17.0 points at the lowest IQ level. 

Although the amount of change in IQ for 
the two occupational groups is similar in each 
IQ level, for Class I as compared with the 
combined Classes ITI to IV, the consistency of 
greater gain on the part of those children in- 
cluded in Class I might be interpreted as in- 
dicating a slight difference between the groups, 
but at no IQ level is this difference found to 
be statistically significant, and at the 90 to 
109 level the advantage is reversed. At one 
IQ level, 110 to 119, the difference in amount 
of change, 4.6 points, approached a true dii- 
ference. (The probable error of difference is 
1.22, with a critical ratio of 3.77.) At the 
120-129 IQ level, the probable error of the 
difference was 1.12, with a critical ratio of 
1.48. 

Chiefly in order to augment the number of 
cases for comparison, the mean IQ’s and mean 
changes from fall to spring were grouped into 
two larger divisions, fall IQ’s below 115 and 
fall IQ’s of 115 and above, at the same time 
maintaining occupational differentiation. 
Changes from fall to spring computed for both 
of these divisions are shown in Table 4. 


Taste III 


Mean CHances IQ rrom Fatt To Sprinc Accorpinc To Lever anp OccUPATIONAL 
CLASSIFICATION OF FATHER 


IQ Level 
Occupa- 89 and Below 90 to 109 110 to 119 120 to 129 130 and Above 
tional Chil- Chil- _ il- Chil- Chil- 

Class dren Change dren “Change dren Change dren Change dren Change 

I 11 7.0 101 9.0 100 7.5 82 5.8 118 1.7 

II 3 16.3 26 7.2 21 1.2 11 4.3 7 —3.1 

Ill 3 14.0 19 12.5 21 3.0 18 3.0 11 .4 

IV 3 9.3 15 9.4 7 7.9 9 6.6 6 7.5 

Combined 
II toIV 9 13 60 9.5 49 2.9 38 4.2 24 1.1 
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Tasre IV 


Mean IQ’s aNnD MEAN CHANGES FROM FALL TO 
Sprinc ACCORDING TO OCCUPATIONAL CLASSES 
Ween Fatt IQ’s Are Grovurpep Into Divi- 
stons, 114 IQ anp BELOw anp 115 IQ 
AND ABOVE 


Occupational Chil- Mean Mean 
Class dren IQ Change 


114 IQ and Below 


I 162 104.6 9.2 

II 37 103.0 6.4 

ul 30 101.9 11.0 

IV 23 98.6 9.6 
Combined 

IltoIV 90 101.6 8.7 


115 IQ and Above 


I 250 130.0 4.3 

II 31 125.6 1.6 

Ill 42 125.0 1.7 

IV 17 127.8 6.0 
Combined 

Il toIV 89 125.7 2.6 


Here again the tendency for greater gain in 
1Q in the lower levels of IQ and the diminu- 
tion of gain in the higher levels is shown for 
all occupational levels. In the division 114 
and below, the difference in gain between 
Class I and the combined Classes II to IV is 
.§ point. In the division 115 and above, the 
difference is 1.7 points (the probable error 
of the difference is .87, with a critical ratio 
of 1.96). 

Thus from these data it is reasonably safe 
to conclude that there are not significant dif- 
ferences in change in IQ associated with occu- 
pational classification of the fathers of pre- 
school children during the attendance of these 
children in the preschools of the Iowa Child 
Welfare Research Station. There is an indi- 
cation that children whose fathers are classi- 
fied in occupational Class I make slightly 
greater gains than those whose fathers are 
classified in the other groups, but this tend- 
ency, while appearing at several IQ levels, is 
nowhere found to be statistically significant. 


Changes in IQ When Not in Preschool 


To ascertain whether there was any differ- 
ence in children of the various occupational 
levels in changes in IQ during the summer 
months when not in preschool, the IQ’s of 317 
spring tests were classified according to occu- 
pational level and mean IQ’s and mean 


changes to fall.computed for each group, as 
shown in the following tabulation: 


Occupa- Standard 
tional Mean Deviation 
Class Children Change of Change 
226 .62 12.5 
eee 42 1.71 11.4 
SS 31 0.00 11.7 
18 — .05 6.0 
Combined 
II and 91 .30 10.6 


The interval between tests was approximately 
the same as between fall and spring tests. 


These data yield additional evidence that, 
with children attending the preschools of the 
Iowa Child Welfare Research Station, changes 
in IQ are not associated with particular occu- 
pational levels. From this tabulation it is 
evident that there is no apparent difference 
between mean changes in IQ during the spring 
to fall interval; in each class there is a failure 
to gain. The greatest difference found is be- 
tween occupational Class I and Class II, but 
this difference, 2.3 points, is not statistically 
significant. (The probable error of difference 
is 1.75; the critical ratio of the difference 
1.3.) Moreover, this study coincides with 
previous findings in showing that there is 
failure to gain in IQ during the average six- 
month interval of nonattendance between 
spring and fall tests by children who have 
gained while attending preschool during the 
fall to spring terms. 


Sex Differences and Changes in IQ 


The question as to whether there are sex 
differences in changes in IQ and whether these 
differences, were any found, are associated 
with occupational classification seemed to be 
pertinent to this study. Two comparisons 
were made: first, a comparison of the amount 
of changes of boys and girls in the interval 
of preschool attendance from fall to spring. 
and secondly, a comparison of boys and girls 
in the changes during the interval of nonat; 
tendance from spring to fall. Table 5 gives 
a summary of the mean IQ and changes in 
IQ from fall to spring for boys and girls 
within occtipational classes. 

Consistent with most of the data on sex dif- 
ferences in intelligence at these ages, the com- 
parisons reveal that the girls are somewhat 
higher than the boys in mean IQ in each 
occupational class. In Class I this sex dif- 
ference approaches a true difference. (The 
probable error of the difference is 1.08; the 
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TABLE V 


Mean IQ’s anp Mean Cuances 1n IQ rrom FALt to Sprinc AccorDING To OCCUPATIONAL CLASSES 
SEPARATED AS TO SEXES 


Occupational Standard Standard 
Class Children Mean IQ Deviation IQ Change Deviation 
Boys 
I 219 118.2 17.3 6.2 11.4 
II 33 109.0 13.8 4.5 10.2 
III 35 115.0 12.7 5.5 9.5 
IV 20 108.8 15.6 5.0 8.6 
Combined 
II toIV 88 111.5 14.9 4.9 9.6 
Girls 
I 193 122.5 15.4 6.0 10.7 
II 35 117.0 14.1 4.0 10.9 
Ill 37 115.5 14.5 5.7 11.6 
IV 20 114.5 17.5 11.8 9.7 
Combined 
II toIV 92 115.8 15.0 5.7 11.3 
critical ratio 3.9.) A true difference exists Occupa- Stand- Stand- 


between the mean IQ’s of boys in Class I and 
the mean IQ’s of boys in the combined Classes 
II to IV (The probable error of the difference 
is 1.30; the critical ratio 5.1.) and between 
the mean IQ’s of girls in Class I and girls in 
the combined classes (The probable error of 
the difference is 1.29; the critical ratio 5.2.). 


Despite differences in mean IQ associated 
with occupational class for both boys and 
girls, and despite the differences between the 
sexes within the occupational class ifself, there 
is no significant difference in the mean change 
in IQ from fall to spring. On the basis of 
these comparisons, it may be stated that with 
this population there is no difference between 
girls and boys of the same occupational class, 
or of different occupational classes, in the 
amount of change in IQ during preschool 
attendance. 


A similar comparison was made when mean 
IQ’s were computed from the spring test and 
the change in IQ calculated over a period of 
nonattendance from spring to fall. Although 
the number of cases was too few to make com- 
parisons between separate occupational groups 
feasible, boys and girls in Class I were com- 
pared with boys and girls in Classes II to IV 
combined. The following tabulation gives a 
‘summary of the mean IQ’s and changes from 
spring to fall when these have been separated 
according to both occupational level and sex. 


tional Chil- Mean ard De- Mean IQ ard De- 
Class dren IQ _ viation Change viation 


Boys 
1848 162 A 125 
Combined 
IitoIV 42 112.9 12.7 1.4 11.1 
Girls 
Combined 
IItoIV 49 1223 13.9 — 7 9.0 


Girls in Class I were again shown to be 
somewhat higher than boys in Class I in in- 
telligence on the basis of the spring test, al- 
though this difference was not significant. 
Girls were found to be significantly higher 
than boys in the combined classes. (The 
probable error is 1.88; the critical ratio 5.0.) 
The difference between the boys in Class | 
and the boys in the combined classes was 
found to be statistically significant (The 
probable error of the difference is 1.66; the 
critical ratio 7.2) and although the difference 
between the girls in Class I and in the com- 
bined classes was not satistically significant, 
it approached a true difference (The probable 
error of the difference is 1.77; the critical 
ratio 3.4). Hence, it is evident that the rela- 
tionship between the sexes is practically the 
same in this comparison as it was in the fall 
to spring comparison. 

Failure to gain over the period of nonat- 
tendance was common to all occupational 
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classes and to both boys and girls within these 
classes, as will be seen from the summary of 
mean changes contained in the above tabula- 
tion. It can be safely said that there is no 
difference between the sexes of the different 
occupationai levels in mean change from 
spring to fall, all groups failing to gain during 
this period of nonattendance. 


Age Differences and Changes in IQ 


In an attempt to ascertain whether the 
changes in IQ were related to age, the chil- 
dren were classified according to age leve! 
within an occupational class, and the mean 
change in IQ calculated for each age level. 
The age levels were separated into four di- 
visions: two years (18 to 29 months), three 
years (30 to 41 months), four years (42 to 
53 months), and five years (54 to 65 months). 
The total number of cases in this comparison 
was somewhat less than the other comparisons 
because of the fact that some of the children 
fell in the six-year division, although there 
were not enough in this division with which 
to make separate comparisons. 

Table 6 presents a summary of the mean 
IQ’s and mean changes from fall to spring 
when the IQ’s of each occupational class have 
been divided into age divisions. 

A total of 401 cases were included in occu- 
pational Class I and 172 in the combined 
group. The means all center around 120 to 
123 in Class I, while the mean changes range 
from 5 to 7 point®. In the combined classes 
there is greater variation in mean IQ between 
the age levels than was apparent in Class I. 
Although the mean IQ and mean change at 
the two-year level seem at variance from the 


other means of this occupational group, the 
cases were too few to warrant reliable com- 
parisons. The four-year level of the combined 
classes was found to be significantly lower in 
mean IQ than the five-year level. (The prob- 
able error of the difference is 1.75; critical 
ratio 4.00.) The difference between the four- 
year level and the three-year level of the com- 
bined classes approached a true difference 
(The probable error of the difference is 2.00: 
critical ratio 3.00.) There appears no ready 
— for the lower IQ of the four-year- 
olds. 

At the two older age levels, Class I was 
significantly higher in mean IQ than the com- 
bined classes, while at the three-year level the 
difference approached a true difference. (At 
the four-year level the probable error of the 
difference is 1.66, with a critical ratio of 8.4; 
at the five-year level, the probable error of the 
difference is 1.46, with a critical ratio of 4.10; 
at the three-year level, the probable error of 
the difference is 1.9, with a critical ratio of 
3.10.) 

Despite the fact that there were these sig- 
nificant differences between the mean IQ’s of 
the occupational classes, at no age level was 
there a significant difference between amounts 
of change in IQ during the period from fall 
to spring, either when the two occupational 
classes were compared or when age levels 
within the same occupational class were com- 
pared. The three-year-old children of Class 
I gained 2.7 points more than the four-year- 
olds of Class I. (The probable error of the 
difference is 1.15 and the critical ratio 2.4.) 
The four-year-olds of the combined classes 
gained 4.0 points more than the five-year-olds 


Taste VI 


Mean IQ’s AND MEAN CHANGE IN IQ FROM FALt To Sprrinc WHEN OccuPATIONAL CLassEs Have BEEN 
Drvmep into AcE Divisions 


Standard Standard 
Age, Years Children Mean IQ Deviation IQ Change Deviation 
Class I 
2 41 120.9 17.3 5.8 13.2 
3 101 121.5 10.9 7.5 13.5 
4 116 123.4 17.3 4.8 11.4 
5 143 121.6 14.6 5.3 8.6 
Combined Classes II to IV 

2 7 121.7 10.8 11.6 15.7 
3 32 115.0 13.0 6.5 12.2 
4 55 109.0 14.0 7.7 11.4 
5 78 116.0 14.4 3.7 8.3 
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of the combined classes. (The probable error 
of the difference is 1.49 and the critical ratio 
2.7.) The four-year-olds of the combined 
classes gained 2.9 points more than the four- 
year-olds of Class I. (The probable error of 
the difference is 1.26 and the critical ratio 
2.3.) The five-year-olds of Class I gained 
1.6 points more than the five-year-olds of the 
combined classes. (The probable error of 
difference is .80 and the critical ratio 2.0.) 
Table 7 presents a summary of the mean 
1Q’s and mean changes in IQ of the different 
age levels of the two main occupational 
categories when IQ’s have been based upon 


the period of nonattendance from spring ty 
fall was common to both occupational group; 
and to the different age levels within the 
occupational classes. 


Changes in 10 Over a Two-Year Period 


Since no differences in amount of change 
were evident between occupational classes 
when changes in IQ were calculated for the 
short intervals from fall to spring and sprinz 
to fall, it was thought pertinent to the general 
question to analyze changes in IQ over a two. 
year period with the objective of ascertaining 
whether in this extended period differences 


Tasre VII 


Mean IQ’s anp Mean CHANGES IN IQ FROM SPRING TO Fatt WHEN OccupATIONAL CLAssEes HAve Beery 
Driviwep ACCORDING TO AGE 


Standard Standard 
Age, Years Children Mean IQ Deviation IQ Change Deviation 
Class I 
2 12 120.2 4.8 
3 74 129.4 16.5 —2.6 15.2 
4 84 127.6 18.0 — .6 12.8 
5 52 124.2 14.8 —1.5 8.7 
Combined Classes II to IV 
3 20 120.7 16.0 —2.9 11.5 
4 29 118.3 14.5 — .8 12.7 
5 24 118.1 13.3 oe 7.2 


the spring test and the changes have been 
calculated over the period of nonattendance 
from spring to fall. ’ 
Occupational Class I in this comparison 
comprised a total of 222 cases and there were 
‘seventy-three in the combined Classes II to 
IV. The difference between the mean IQ’s 


of the occupational classes was significant at « 


only one age level, the four-year age group. 
(At the four-year level, the probable error of 
the difference is 2.24, with a critical ratio of 
4.2; at the three-year level, the probable 
error of the difference is 2.29, with a critical 
ratio of 2.7.) The differences in the mean 
IQ’s at the different ages within the same 
occupational class were found not to be sta- 
tistically significant in either occupational 
Class I or occupational Classes II to IV 
combined. 

The mean changes from spring to fall were 
approximately the same for all age levels and 
for both occupational classes, ranging from 
—.8 to —2.9 points. Failure to gain during 


between the two occupational groups would 
be revealed. The extended period allowed 
for two periods of preschool attendance with 
an intervening summer when the children did 
not attend preschool, except in the case of a 
few children for a brief session of six weeks 
immediately following the close of the spring 
term. The gains from the fall test to the sec- 
ond spring test for the group as a whole are 
somewhat greater than the gain during one 
fall to spring preschool period. 

Since the number of children in the com- 
bined occupational Classes II to IV who had 
attended preschool for two successive years 
was few, it was decided to match the two 
occupational divisions on the basis of initial 
IQ and compute the changes in IQ over the 
two-year period from these matched groups. 
Thirty-five children of the combined occupa- 
tional classes were matched with thirty-five 
children of Class I in fall IQ’s, and changes 
in IQ over a two-year period were computed. 
In all but four cases, the IQ’s of pairs were 
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identical and in these four exceptions the dif- 
ference was one point. Where there were 
several identical IQ’s in Class I, selection of 
the one to be used was made alphabetically. 

The following tabulation gives the mean 
changes in IQ over the two-year period for 
the two occupational groups matched in IQ. 


Occupa- Stand- 
tional Chil- Mean Mean _ ard De- 
Class dren IQ Change viation 

35 112.8 9.1 13.5 

Combined 

II and IV_- 35 112.8 8.5 12:2 


There is practically no difference between the 
two occupational divisions in mean change 
over the two-year period, both gaining ap- 
proximately 9 points. 


Summary on Occupational Classification 

From this investigation of the relation be- 
tween occupational classification of father 
and the changes in IQ of more than 400 chil- 
dren attending the preschools of the Iowa 
Child Welfare Research Station, the follow- 
ing facts are evident: 


1. Although the children entered preschool 
with IQ’s significantly varying according 
to occupational classification of father, 
during a subsequent six-month period of 
preschool attendance all occupational 
groups gained in IQ in approximately 
equal amounts (on the average about 5 
to 7 points). 

2. During a six-month period of nonattend- 
ance all occupational groups failed to 
change in any significant manner (on 
the average less than one point). 

3. Within each occupational group the 
amount of gain was related to the IQ 
level of the children on entering pre- 
school, those with the lowest initial in- 
telligence gaining most and those with 
the highest initial intelligence gaining 
least (gains varying up to 17 points on 
the average). Children of a given IQ 
level made a given amount of 
gain regardless of their occupational 
classification. 

4. There were no sex differences in amount 
of gain of occupational classes during a 
six-month period of preschool attend- 
ance. Both boys and girls of each occu- 
pational class failed to gain over a six- 
month period of nonattendance. 
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5. There were no age differences in 
amount of gain of occupational classes 
during a six-month period of preschool 
attendance. Every age level failed to 
gain during a six-month period of non- 
attendance. 

6. There were no differences between two 
occupational divisions (professional and 
nonprofessional) in amount of change 
over a two-year period of preschool at- 
tendance, both groups making somewhat 
greater gains than were made during 
the six-month period (on the average 
about 9 points). 


EDUCATION OF PARENTS AND CHANGES IN 
INTELLIGENCE OF PRESCHOOL CHILDREN 


Fathers’ and Mothers’ Education and Changes 
in IQ 
Since the educational level of the parents 
is commonly regarded as an indication of cul- 
tural status, in addition to the occupational 
classification of the father, it was chosen as 
another measure for analysis in this study. 
The question which seemed pertinent in this 
connection was: Are different levels of par- 
ental education associated with different 
changes in intelligence in preschool children? 
Educational level was determined by the 
number of years a parent had spent in an 
educational institution such as public schools, 
high schools, colleges, and universities. Three 
groups differing in educational level were 
compared: (1) 8 to 11 years, (2) 12 to 15 
years, and (3) 16 to 20 years. The first 
group represents grammar school and high 
school education where there was failure to 
complete the high school course. Education 
in the second level means graduation from 
high school and attendance at college, but not 
completion of the college course. Education 
in the third group represents graduation from 
college and further time spent in higher edu- 
cation. In addition to these three main edu- 
cational levels, the years 16, 17, and 18 to 20 
were treated separately since a large number 
of cases was found within these groups. 
Table 8 shows the mean IQ’s and the mean 
changes from fall to spring for children whose 
parents were classified in each of these groups. 
Although there was an increase in the 
means with higher educational level of par- 
ents, there were only two comparisons where 
significant differences in mean IQ’s were 
found between adjacent educational levels. 
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Taste VIII 


Mean [()’s anp MEAN IQ CHANGES FROM FALL TO SPRING OF CHILDREN CLASSIFIED ACCORDING TO FATHERs’ 


EpucaTION AND Mortuers’ EpvucaTIon 


Years of Standard Standard 
Education Children Mean IQ Deviation IQ Change Deviation 
Fathers’ Education 
8 to 11 16 106.4 12.5 7.6 10.7 
12 to 15 114 116.9 15.0 6.0 9.8 
16 to 20 347 119.6 16.9 6.5 11.1 
16 86 115.9 17.6 7.4 10.1 
17 48 117.9 16.8 6.0 9.9 
18 to 20 213 121.4 16.3 6.3 11.2 
Mothers’ Education 
8 to il 10 103.0 12.1 5.4 5.1 
12 to 15 214 117.8 16.8 7:4 10.8 
16 to 20 253 119.7 16.3 5.9 10.6 
209 118.9 16.2 6.3 9.4 
17 32 122.7 15.5 2.6 14.2 
18 12 125.8 19.5 8.5 10.8 


Children whose fathers and mothers were in 
educational levels 12 to 15 years had sig- 
nificantly higher 1Q’s than children whose 
fathers and mothers were in educational level 
8 to 11 years. (The probable error of the 
differences for fathers is 2.3, with a critical 
ratio of 4.6; the probable error of the differ- 
ence for mothers is 2.7, with a critical ratio 
of 5.5.) The difference between the children 
whose fathers had 18 to 20 years of education 
and those whose fathers had 16 years of edu- 
cation approached a true difference (the prob- 
able error of the difference is 1.48, with a 
critical ratio of 3.7). None of the other ad- 
jacent levels was found to be significantly 
different. Children whose fathers had a 
given level of education did not differ signif- 
icantly in mean IQ from those whose mothers 
were of the same level. 

Mean changes from fall to spring were 
found not to differ significantly with educa- 
tional level. Preschool children whose fath- 


ers and mothers were of higher educational 
levels did not differ in gains from fall to 
spring from those whose fathers and mothers 
were of a lower educational level. Children 
whose fathers were of a given educational 
level did not differ in mean change in IQ from 
those whose mothers were of the same level. 


Midparent Education and Changes in IQ 

Because there were in many cases great 
variations in the education of the two parents, 
an average of the father’s and mother’s edu- 
cation was computed which was termed the 
midparent education. A total of 464 pre- 
school children were classified according to 
the education of the midparent and grouped 
into the three educational levels, 8 to 11 
years, 12 to 15 years, and 16 to 20 years. 
Table 9 gives a summary of the mean IQ’s 
and mean changes in IQ from fall to spring 
when these were classified according to mid- 
parent education. 


Taste IX 


Mean IQ’s anp MEAN CHANGES FROM FALL TO SPRING OF 464 PrescHooL CHILDREN CLASSIFIED ACCORDING 
TO MippareNnt EpvUcATION 


Midparent Educa- Standard Standard 
tion, Years Children Mean IQ Deviation IQ Change Deviation 
8 to 11 20 105.4 13.0 6.9 14.9 
12 to 15 181 115.8 15.3 6.8 10.4 
16 to 20 263 121.2 16.6 5.8 11.0 
16 111 121.7 17.4 6.2 10.4 
17 102 120.3 15.2 6.5 10.4 
18 to 20 50 122.0 18.0 3.8 12.3 
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Considerable differences are shown in Table 
9 in the mean IQ’s of preschool children of 
different midparent educational levels, the 
better educated parents having children of 
higher IQ. The differences between the 
mean IQ’s of the three main levels are statis- 
tically significant in each instance (at 8 to 11 
years and 12 to 15 years, the probable error 
is 2.1, with a critical ratio of 5.2; at 12 to 15 
and 16 to 20 years, the probable error of the 
difference is 1.02, with a critical ratio of 4.9; 
at 16 to 20 and 8 to 11 years, the probable 
error of the difference is 2.07, with a critical 
ratio of 7.7). The mean IQ’s of the 16, 17, 
and 18 to 20 year levels considered separately 
did not differ significantly, all being 120 to 
122. 

In spite of the differences between the 
mean IQ’s of children of the three midparent 
educational levels, there was no significant 
difference between the mean changes in IQ 
from fall to spring. The gains for the three 
groups were 5.8, 6.8, and 6.9 points. 

The 464 preschool children classified ac- 
cording to the midparent education were sepa- 
rated as to sexes, and the differences in mean 
IQ and mean change in IQ from fall to spring 
ascertained. The following tabulation pre- 
sents the mean IQ’s and mean changes for 
these comparisons. 


Stand- Stand- 
Chil- Mean ardDe- IQ _ ard De- 
Sex dren IQ _ viation Change viation 
Midparent Education 8 to 15 Years 
Boys__. 92 1126 165 6.8 10.9 
Girls___ 109 1165 14.9 6.7 10.1 


Midparent Education 16 to 20 Years 
Boys... 189 119.1 15.4 6.5 10.8 
Girls_..124 128.6 15.6 5.1 10.9 


In this comparison the twenty cases in- 
cluded in the division 8 to 11 years were com- 
bined with the 12 to 15 year group, making a 
total of 201 children in the 8 to 15 year 
group. In the group whose midparent educa- 
tion was 16 to 20 years, there were 263 
children. 

In the group whose midparent education 
was from 8 to 15 years, the difference between 
boys and girls in mean IQ was not significant 
(the probable error of the difference is 1.49; 
the critical ratio 2.7). In the group whose 
midparent education was 16 to 20 years, the 
difference between boys and girls in mean IQ 
closely approached a true difference (the 
probable error is 1.28; the critical ratio 3.9). 


INTELLIGENCE CHANGES OF PRESCHOOL CHILDREN 201 


The difference between mean IQ’s of boys in 
the two classes of midparent education was 
found to be statistically significant (the 
probable error of the difference is 1.44; the 
critical ratio 4.2), as was also the difference 
in mean IQ’s of the girls in the two classes of 
midparent education (the probable error of 
the difference is 1.3; the critical ratio 5.4). 

Despite the fact that the mean IQ’s of each 
sex differed with midparent educational levels, 
the differences in mean change from fall to 
spring were not significant. Boys gained 6.5 
and 6.8 points and girls gained 5.1 and 6.7 
points respectively during this period of pre- 
school attendance. 


Summary on Education of Parents 


Preschool children were classified according 
to the educational level of their parents in an 
effort to determine whether there was any 
relationship between the educational level of 
parents and the changes in intelligence from 
fall to spring during attendance at preschool. 
Several analyses were made using education of 
father, education of mother, midparent educa- 
tion, and sex differences as points of compari- 
son. The following conclusions may be 
stated from the results of the analyses in this 
section: 

1. Upon entering preschool the intelligence 
of children varied in accordance with 
number of years of formal education of 
their fathers and mothers. Parents with 
more years of education enrolled chil- 
dren with higher IQ’s and parents with 
less education enrolled children with 
lower IQ’s. 

2. During a six months’ period of preschool 
attendance all groups of children gained, 
the gain being approximately the same 
(about 5 to 8 points) for children whose 
fathers and mothers were of different 
levels of education. 

3. Upon entering preschool, boys whose 
parents had more years of formal edu- 
cation were higher in IQ than boys 
whose parents had less education. Girls 
whose parents had more years of edu- 
cation were also higher in IQ than girls 
whose parents were less well educated. 
But sex differences and educational level 
of parents did not account for the gains 
made during a six-month period of pre- 
school attendance, since gains of ap- 
proximately equal amount (about 5 to 
7 points) were made by all groups. 
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CONCLUSIONS 


This study investigated the role of cul- 
tural status in relation to the changes in in- 
telligence of more than 400 children attend- 
ing the preschools of the Iowa Child Welfare 
Research Station. The two measures indica- 
tive of cultural status selected for this study 
were: (1) occupational classification of the 
father, using the Goodenough classification, 
and (2) education of the parents. 

Several different analyses were made in 
sections dealing with occupational classifica- 
tion as well as with education of the parents. 
Specific results of these analyses are found in 
the summary of each section. 

In general, these findings indicate that cul- 
tural status, as measured by occupation of 
father and educational level of the parents, 
while related to the intelligence of the chil- 
dren on entering preschool, was not a signif- 
icant factor in the changes in intelligence of 
children while attending the preschools. For 
in no comparison was there a significant dif- 
ference in the changes, either between occu- 
pational groups or between educational 
groups. It may be stated, however, that oc- 
cupational Class I showed a very slight but 
consistently greater gain than occupational 
Classes II to IV combined; yet this was no- 
where statistically significant. The amount 
of gain made was contingent upon the intelli- 
gence level attained when the child began his 
preschool career, irrespective of his cultural 
status. 
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A STUDY OF THE ACHIEVEMENT OF SIXTY GRADE I 
REPEATERS AS COMPARED WITH THAT OF NON- 
REPEATERS OF THE SAME MENTAL AGE 
Grace ARTHUR 


Amherst H. Wilder Child Guidance Clinic 
St. Paul, Minnesota 


This study is not concerned with the con- 
firmed repeater, for the chronic repeater is a 
maladjusted individual in need of clinical 
study and highly specialized treatment. The 
school system that produces many such indi- 
viduals has need to question its value to the 
community which it purports to serve. The 
present study is an attempt to determine what 
a child who has not yet formed the habit of 
failure accomplishes when forced to repeat a 
grade. As I have said elsewhere, it seems to 
me that psychology, like biology, should at- 
tempt to study any given phenomenon in the 
simplest form in which it can be observed. 

With this viewpoint in mind, the subjects 
selected for this investigation were sixty 
Grade I repeaters of a small public school sys- 
tem, for whom Kuhlmann—Binet ratings and 
Haggerty Reading Examination, Sigma I, 
comprehension scores were available. Of 
these, eighteen subjects were in a small 
homogeneous group. They worked hard, ac- 
complishing what they could the first year, 
under an excellent teacher. The next year 
they were given a new teacher and were per- 
mitted to go on from the point at which they 
had left off the previous June. They were 
repeaters, then, only in the sense that they 
were conscious of being retained in Grade | 
for a second year, while the other children 
who began first grade work at the same time 
were promoted to Grade II. Another group 
was admitted at the age of five years to a 
“primary” class in which Grade I work was 
undertaken, and was promoted at the end of 
the year to the “first grade” class on the oppo- 
site side of the room. Here, too, work was 
continued the repeating year from the point 
at which it had been left off the previous 
June. As this spending of two years on 
Grade I work was an established custom in 
this district, there could be no feeling of fail- 
ure attached to the experience. The remain- 


ing twenty-nine subjects were repeaters in the 
ordinary sense of the term. That is, in the 
estimation of their teachers, they had fallen 
so far behind the rest of their respective 
groups as to make it advisable for them to do 
the work of the grade again from the 
beginning. 

Intelligence quotients for the sixty subjects 
range from 56 to 117, with a median of 84. 
Some of these children entered Grade I di- 
rectly from non-English-speaking homes. It 
is probable that the majority came from such 
homes, but many learned a surprising amount 
of English during a year in kindergarten. The 
language situation, however, was equally true 
of the nonrepeaters with whom-our repeating 
group is compared. It should be noted that 
slowness in assimilating English seemed in 
many cases to be a symptom of dullness rather 
than the primary cause of school retardation. 


In the accompanying tabulation the 
Kuhlmann— Nonrepeaters Repeaters 

Binet Mean Mean 
Mental Age No. Score* No. Score* 
58 to 45 1.4 4 2.5 
116 3.3 15 3:3 
LL. eee 132 5.2 21 5.5 
Sf! 85 9.0 11 6.8 
32 «6162 6 9.1 
to 1 17.0 1 12.0 

418 60 


*The standard norm is 4 for the end of 


_ Grade I, and 12 for the end of Grade II. 


achievement at the end of the school year of 
these sixty repeaters, as measured by the 
Haggerty Primary Reading Test, is compared 
with that of 418 nonrepeaters of the same 
Kuhlmann-Binet age. The first column gives 
the mental age grouping by half years from 
5.0 to 8.5, inclusive. In the second column 
is given the number of nonrepeaters at each 
mental age level. In the third column is given 
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the mean achievement on the Haggerty Pri- 
mary Reading Test in crude score units for 
each mental age group of nonrepeaters. The 
fourth column gives the number of repeaters 
at each mental age level. The fifth column 
shows the mean score on the Haggerty Pri- 
mary Reading Test of each mental age group 
of repeaters. 


From this we see that neither repeaters nor 
nonrepeaters attempting Grade I work with a 
mental age of less than 6.0 years show a mean 
score that reaches the norm for the end of 
Grade I. On the scale used, this norm is 4.0. 

The groups beginning the repeating year 
with a mental age of less than 6.5 did as good 
work, as measured by this test, as the non- 
repeaters of the same mental ages. These 
were made up largely of the pupils in the two 
classes that were expected to take two years 
to complete the work of the grade. Although 
these children did not benefit by the extra 
year of teaching, there is nothing in their 
scores to indicate that they were harmed by it. 


The groups with a mental age of 6.5 to 8.5, 
inclusive at the beginning of the repeating 
year, ali fail to measure up to the means for 
the nonrepeaters of their respective mental 
ages. For these twenty individuals, either 
the repeating experience itself was unfortu- 
nate, or the factors which were responsible 
for their retention had not been eliminated 
before the work of the grade had been begun 
for the second time. Some of the nonintellec- 
tual factors which contributed to their failure 
are cited in a brief description of twelve cases 
that failed markedly to measure up to the 
standards for their mental age at the end of 
the repeating year. 


Case 1: Mental age 8 2/8, IQ 114, read- 
ing score 12. He is here compared with only 
one child of the nonrepeating group. This 
comparison in itself, therefore, is without 
significance. It is significant, however, that a 
child as bright as this should have had to fail. 


Case 2: Mental age 77%, IQ 117. He 
makes a score of 12 as compared with a mean 
score of 13.3 for seven nonrepeaters of the 
same mental age group. Again, the difference 
between his score and that of the small group 
of nonrepeaters with which he is compared is 
of less significance than the fact that he failed. 


Case 3: Mental age 754, IQ 108, reading 
score 3. This child had failed of promotion 


the previous year in another school system. 
Her repeating year was spent in the same 
class with an attractive younger sister with 
whom she was subjected to unfavorable com- 
parison. At the end of her repeating year 
she still failed to reach the norm for the end 
of Grade I, in spite of the fact that nonrepeat- 
ers of the same mental age exceed the norm 
for the end of Grade II. Of such are mace 
chronic repeaters unless some teacher is inter- 
ested enough to build up adequate work 
habits and establish the habit of success. 


Case 4: Mental age 7.0, IQ 92, reading 
score 3. This boy suffered from a visual de- 
fect that remained uncorrected until the mid- 
dle of his first year in Grade I. During this 
period of imperfect vision, faulty work habits 
were built up that remained uncorrected and 
continued to handicap him throughout his re- 
peating year. This boy at the end of his re- 
peating year still failed to reach the norm for 
the end of Grade I, while nonrepeaters of the 
same mental age almost reach the norm for 


the end of Grade II. 


Case 5: Mental age 6 4/8, IQ 81, read- 
ing score 3. This child had been one of the 
eldest children in his kindergarten group. 
Motor control was good, and he had been re- 
garded as “very bright” by the kindergarten 
teacher. As a result of this overestimation of 
his ability, he was placed in a brighter Grade 
I group than was justified by his mental age. 
He found himself among the poorest of the 
group in Grade I activities, in contrast with 
his position of leader in kindergarten. Effort 
became poorer and poorer. During his repeat- 
ing year he became a distinct behavior prob- 
lem. Poor physical condition probably con- 
tributed to his continued failure during the 
repeating year. 

Case 6: Mental age 654, IQ 91, reading 
score 4. Although he reached the norm for 
the end of Grade I by the end of his repeat- 
ing year, this boy made next to the lowest 
score of the eleven in his mental age group of 
repeaters. He came of a family in which 
school failure was a tradition, in spite of ade- 
quate ability. His physical condition was 
good, and attendance regular. He presented 
no other problem than complete lack of inter- 
est in the school situation. 


Case 7: Mental age 62/8, IQ 84, read- 
ing score 0. This child had spent her first 
year and part of her repeating year in Grade 


I in 
denc 
abilit 
espe 


Ce 
Grac 
Grac 
cal ¢ 
and 
histc 
C: 
scor 
Gra 
the 
plis] 
Cc 
ing 
this 
end 
C 
scor 
> lang 
his 
| and 
ing 
inte 
4 
eig 
yea 
me 
| nor 
bin 

| 


ACHIEVEMENT OF REPEATERS AND NONREPEATERS 205 


I in another school system. She gave evi- 
dence of possessing a specific reading dis- 
ability that needed to be met by teaching 
especially adapted to it. 


Case 8: Mental age 6 2/8, IQ 83, reading 
score 0. This boy had spent his first year in 
Grade I in another school system. - His physi- 
cal condition was poor, attendance was poor, 
and the elder children of the family had a 
history of failure. 


Case 9: Mental age 55%, IQ 60, reading 
score 2. This boy began his third year in 
Grade I with a mental age of 6.3 years. By 
the end of that year he succeeded in accom- 
plishing the work of the grade. 

Case 10: Mental age 554, IQ 71, read- 
ing score 1. In addition to poor intelligence, 
this boy was handicapped by poor physical 
endowment. 

Case 11: Mental age 534, IQ 72, reading 
score o. This boy remained “foreign” in 
language, behavior, and attitudes, although 
his younger sisters learned English rapidly 
and made a satisfactory school adjustment. 

Case 12: Mental age 534, IQ 56, read- 
ing score 2. This girl was of obviously low 
intelligence. She was a wretchedly poor 
physical specimen and still hopelessly for- 
eign and unadjusted even at the end of two 
years of school experience. 


If we compare the achievement of each 
mental age group of repeaters with that of 
nonrepeaters of the same mental age and com- 
bine the results, we find that our sixty re- 


peaters achieve 99.3 as much as nonrepeaters 
of the same general ability. This per cent 
should not be regarded as an exact numerical 
value, as we have no assurance that the raw 
scores on this reading test are made up of 
comparable units. We are probably justified, 
however, in regarding the results of this study 
as indicating certain general trends. 


Of the subjects for whom data were ob- 
tained, only one with an IQ below 75 reached 
the mean achievement for her mental age. 
This one exception was a stout little girl with 
an IQ of 74. She had excellent work habits 
and unusually good retentiveness. When the 
teacher recommended her for promotion, the 
Binet rating was verified by a retest. 

It may be of interest to note that of the 
sixty repeaters, nineteen were girls and forty- 
one were boys. 

From the above data it appears that the 
average repeater of the group studied learned 
no more in two years than did the average 
nonrepeater of the same mental age in one 
year. This suggests a question as to whether 
it would not have been wiser to postpone the 
teaching of reading until the individual was 
mature enough intellectually to profit by it, 
and in the meantime to direct classroom effort 
toward the enlarging of experience and the 
building of vocabularies. Relieved of the 
necessity of teaching reading to the children 
too immature to make normal progress, the 
teacher might have had time to meet the prob- 
lems of those children who were failing from 
other causes than lack of intelligence. 
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THE DULL CHILD AND THE JUNIOR HIGH 
SCHOOL CURRICULUM* 


EsTELLE E. FELDMAN 


Fair Haven Junior High School 
New Haven, Connecticut 


PURPOSE OF THE STUDY 


The purpose of this study is twofold: (1) 
to discover how the dull child adjusts to th 
junior high school curriculum and (2) to di 
cover how the dull child adjusts in his us 
after the junior high school. 


METHOD 


To gain evidence regarding the adjustment 
of the dull child within the junior high school, 
academic achievement, nonacademic achieve- 
ment, and social and civic participation 
within the school were studied. To discover 
how dull children adjust after they leave the 
junior high school, data were gathered with 
respect to schooling beyond the junior high 
school, work experience, marriage, and 
delinquency. 

To establish criteria for the adjustment of 
dull children, the same types of materials 
were collected for average children and these 
formed the basis on which the judgment of the 
adjustments of the dull children was made. 


DEFINITION OF TERMS 


Dullness and Normality 

Dullness in this study was represented by 
an EQ below 85 and normality was_repre- 
sented by an EQ of between 95 and tS EO 
was employed instead of IQ because the > 
vestigation had to do in part with school 
achievement. It is safe to assume that if a 
group intelligence test had been given to both 
the dull and the average children, they would 
still have fallen within the range of dullness 
and normality as defined in this study since 
both Kelley’ and McCall? declare that the 
correlations between EQ and IQ are very high. 

An EQ of below 85 was decided upon for 
dullness and an EQ of between 95 and 105 


* Abstract of a dissertation ted to the faculty of the 
Graduate School of Yale University in eee as the 


degree of of 
Kelley, Truman Lee: glninpretetion of Educational Meas- 
Yonkers-on-H World Book, [c. 1927] 


Pp. = ii, 363, (p. 18; a), 
William A c¢ Measure in Education. New 
York 1923, 416. (p. 40-41) 


for normality in order that in the original 
selection of the groups there might be practi- 
cally no overlapping between dullness and 
normality or between normality and _ bright- 
ness. 


Junior High School 

The criteria for selecting a typical junior 
high school were culled from Spaulding and 
Koos in their “Reorganization of Secondary 
Education.”* As a result of their investiga- 
tions, the authors cite 112 practices that are 
typical of junior high schools in so far as 
practices may be said to be typical of this 
branch of the school system. 

The Fair Haven Junior High School in 
New Haven, Connecticut was the school in 
which the present study was made. It may 
be regarded as a typical junior high schoo! 
since it incorporates, either wholly or in part, 
in its administration and teaching 76 per cent 
of the practices that would be found in a typi- 
cal junior high school according to the authors 
heretofore mentioned. 


ADJUSTMENT 


Selection of Groups 

Three groups of dull pupils (EQ below 85) 
were selected at random from all the dul! 
pupils in Grade VII, Grade VIII, and Grade 
IX taking the commercial course. A fourth 
group was composed of all the dull pupils in 
Grade IX, taking the technical arts course. 
Four groups of average pupils (EQ from 9; 
to 105) were also chosen. These were selected 
at random from all fhe average pupils in 
Grade VII, Grade VIII, and Grade IX, com- 
mercial course and Grade IX, technical arts 
course- The selection of these pupils was 
based on EQ scores made on achievement 
tests given to all children in the sixth and 
eighth grades in the New Haven schools in 

* Spaulding, Francis T., and Koos, Leonard V.: | “The Re 
tion Cia io Dept. of ane) 


Office of Educ. Bull., 1932, No. 17 (Monographs No. 5), Pig 
xii, 423 yw “Special Reorganizations of Schoo!’ Sys- 
Pp. 
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either March, 1934 or March, 1935. The 
Stanford Achievement Test, Form W, was 
given to these eight groups in December, 1935 
in order to make a check on the normality 
or dullness of the various groups. The tabu- 
lation shows the results of the random 


samplings. Dull Average 
Num- Mean Num- Mean 
Grade ber EQ* ber EQ* 
39 80 39 100 
39 78 39 99 
IX, Commercial -.. 39 81 39 100 
IX, Technical Arts. 18 81 33 =: 100 
135 80 150 99.8 


* Mean of two achievement tests. 


To establish further the dullness or normal- 
ity Of the groups, mean subject quotients, 
computed from the individual tests of the two 
achievement batteries, were found for each 
pupil in the four academic subjects: English, 
mathematics, social studies, and science. The 
results of the subject quotients are presented 
below: /- 


English 
Grade Dull Average 
IX, Technical Arts __________-_ 79 100 
80 100 


The mean EQ’s and the mean subject quo- 
tients for each of the eight groups establish 
that these groups fall within the limits of dull- 
ness and normality, whichever the case may 
be, according to the commonly accepted psy- 
chological interpretation of the terms. 


Achievement in Academic Subjects 


To find the achievement of the dull and 
average pupils in the four academic subjects 
—English, mathematics, social studies, and 
science—a subject age in each of the four 
studies was computed for each child. These 
subject ages were based on the results of the 
respective tests in the Stanford Achievement 
battery. The purpose of these subject ages 
was to compare the dull and average children 
according to standard norms. Further, mini- 
mum essentials tests were constructed cooper- 
atively by the teachers in each of the four 
academic departments of the school. These 
tests were given in order to compare the dull 
and average groups in the actual current work 
of the curriculum. Both the individual tests 


of the Stanford battery and the minimum es- 
sentials tests constructed within the school 
were checked for reliability and validity. 


Two measures of comparison were em- 
ployed. The first was percentage of average 
performance by dull pupils and the second 
was percentage of overlapping. Overlapping 
was considered in the sense of “the percentage 
of scores which the two distributions have in 
common.’* In computing the percentage of 
overlapping according to the interpretation 
herein stated, the difference between the 
groups is first expressed as a difference be- 
tween the means in units of true sigma scores 

sm): For this difference, a table 
states the percentage of scores in common, 
also the standard error of the percentage ex- 
pressed as a multiple of N (the size of the 
group). The table is based upon the normal 
probability integral and hence assumes normal 
distributions. 
Mathematics Social Studies Science 
Dull Average Dull Average Dull Average 
84 100 79 100 81 102 


83 102 79 101 78 95 
83 102 82 98 83 97 
86 98 81 100 84 101 


84 101 80 100 82 99 


The following tabulation shows the percent- 
age of average performance by dull pupils. 


Academic Subject Minimum 

Subject Age Essentials Mean 
Engmeh ........... 87 83 85 
Mathematics —_____ 92 79 86 
Social studies ______ 87 77 82 
90 80 85 


Averaging the eight per cents of average 
performance by the dull pupils in the forego- 
ing tabulation, it may be said that the dull 
children performed 85 per cent as well in aca- 
demic subjects as did the average childrep. 


The percentage of overlapping in the two 
groups is shown in the following tabulation: 


Academic Subject Minimum 
Subject Age Essentials Mean 
English -.......--- 35 34 35 
Mathematics 76 70 73 
Social studies _____- 61 51 56 
Science ......----- 60 46 53 
58 50. 54 


* This statistical method was suggested 
ren Tilton of Yale University. It is described b: 
unpublished paper entitled, ‘ Measurement of 


by Professor J. War- 
him in an 
erlapping.”” 
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Averaging the eight per cents of overlap- 
ping in the four academic subjects as set 
forth in the foregoing tabulation, it may be 
said that 54 per cent of the dull and the aver- 
age children showed common performance in 
the academic work of the junior high school. 


Achievement in Nonacademic Work 


a Teachers’ marks were relied upon in shop 
wi 


ork Tor boys, in domestic science for girls, 
and in music, art, and gymnastic work for 
both boys and girls. In all these subjects ex- 
cept art, teachers were given written directions 
of which the following is a sample: 


“Please mark these children on their 
actual manual accomplishment as shown by 
the products that they have made. Do not 
take into consideration any opinion you 
may have of the child himself. Mark the 
products from your standards of what an 


A, B, C, D, or F product would be in your 
shop.” 


In art, each child’s drawing envelope con- 
taining a half year’s work was marked inde- 
pendently by each of the three art teachers. 
In shops, domestic science, and music, from 
two to six teachers, depending upon the size 
of the department, marked each child. The 
marks for each child in a given subject were 
averaged to give a mean mark for that sub- 
ject. In gymnastic work, one teacher’s marks 
had to be relied on for all boys and one teach- 
er’s marks for all girls. The reliability of the 
teachers’ marks were obtained in each subjec 
except gymnasium._ 


which indicate social and civic participation 
within the school. The activities included: 


Special work like projects, etc., not required 
but done on the child’s own initiative 

Member of committee of any kind 

Special activity indicating a good social and 
civic attitude 

Part in dramatization 

Part in entertainment 

Special work in club 

Part in assembly 

Member of athletic team 

Home-room officer 

Club officer 


The teachers were asked to rate each child 
as follows: 


If a child has done: 


Many of these things and frequently, 
mark him 3 

Some of these things and occasionally, 
mark him 2 

Few of these things and seldom, mark 
him 1 

The tgachers’ marks were checked for 
reliability. 

When the marks for each child were ob- 
tained, they were averaged and the child was 
given a mean mark in social and civic partici- 
pation within the schogl, The results were 
that the pdrticipation in these activities by 
dull children was 92 per cent of the aver- 


age children and that the overlapping was 84 


~ per cent. 
To chetk further on social and civic per- 


. 3 formance, data\were gathered from the per- 


The results of these marks on dull pupilg’ manent record cards of the pupils. On these 


are presented below: 


Per Cent 

Academic Average Over- 

Subject Performance lapping 
Domestic Science _______ 82 68 
100 100 
Gymnasium 100 100 


Social and Civic Participation Within the 
School 


To make comparisons regarding social and 
civic participation within the school, certain 
combinations of subject teachers and the 
home-room teacher of each group were re- 
quested to rate the pupils on certain activities 


cards there is kept a record of all offices a 
child has held while in the school and any 
signal achievement outside of the ordinary 
curriculum to which he has attained. The 
items that were used were: 


Officer of clubx 
Captain of varsity team 
Member of*varsity team 
Chairman committee 
(school, not room) 
Officer of Safety Council _ 
Officer of School Council 
Citizenship Honor Roll 
Color Guard 
Winner of medals 
Winner of essay contest 
Winner of poster contest 
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The, result. of this part of the investigation 
showed that the dull groups had eighteen out- 


standing achievements to their credit and the 
average groups had nineteen such attainments 
to their credit. 


Summary of Findings on School Achievement 
A summary of the school achievement of 
the dull pupils as compared with the average 
pupils is given below: 
Per Cent 


School Average Over- 
Achievement Performance lapping 
Nonacademic 91 86 
Social and civic partici- 

92 84 


Averaging the three per cents of average 
performance by the dull children, it may be 
said that the dull children performed 89 per 
cent as well as the average children in this 
investigationgof junior high school wok. 

Averaging the three per cents of common 
performance, it may be said that 74 per cent 
of the dull and average children performed 
similarly in the work of the junior high school 
that was examined in this study. 


Conclusions 


The foregoing evidence leads to the con- 
clusion that the difference between average 
children as a group and dull children as a 
group is not very great as far as junior high 
school work is concerned. The greatest dif- 
ference is in academic Work which is usually 
the basis upon which the distinction between 
dull and average children is made. Yet even 
here, the fact that there is 54 per cent of over- 
lapping indicates that many dull pupils per- 
form as well as average pupils and that many 
average pupils perform as poorly as dull 
pupils. 


ADJUSTMENT AFTER LEAVING THE 
Juntor ScHoor 


Selection of Groups 


One hundred five dull pupils (EQ below 
85) were chosen from all dull pupils who en- 
tered the Fair Haven Junior High School in 
1927, 1928, and 1929. These pupils were 
selected on the basis of two achievement tests, 
one which had been given them before enter- 
ing the school and the other which was given 
them while they were attending the school. 

These 105 dull pupils were matched with 
105 average pupils (EQ 95 to 105) selected 


in the same manner as were the dull pupils. 
The two groups were matched for year of 
entry, nationality, sex, and social and eco- 
nomic background. 

A questionnaire concerning schooling, work, 
marriage, and opinions of the junior high 
school was sent to each of the 210 pupils 
selected. The questionnaires of eighty-three 
matched cases were returned and these were 
used as a basis for study. The questionnaires 
were checked by personal visits to approxi- 
mately go per cent of the 166 pupils whose 
questionnaires were returned. 

The delinquency of the two groups was also 
studied. 


Findings 

Schooling. —The dull children, as a group, 
had 85 per cent as much schooling as the 
average children although 67 per cent of the 
two groups had the same amount of schooling. 
The mean schooling of a dull child was 9.3 
years; of an average child 10.9 years. 


Seven of the dull children were graduated 
from high school. Six of these were boys. 
The EQ’s of these seven children were at the 
higher end of the dull group. Further, these 
seven children were products of the better 
homes of the neighborhood. In six of the 
cases there was a driving motive to keep the 
child in school. Five of these children did 
well in some part of the school curriculum 
and in only one case was character rated low 
by the teachers whom the pupils had in both 
the junior high school and the senior high 
school. 

Work Experience.—Considering the time 
out of school for both groups, the dull chil- 
dren performed 93 per cent as well as the 
average children in employment. In unem- 
ployment, the dull performance was 98 per 
cent of the average performance, and in wages 
the dull showed 97 per cent of the average ac- 
complishment. Averaging these three items 
together, it may be said that in work experi- 
ence, dull pupils showed 97 per cent of the 
accomplishment of average pupils. 


The per cents of overlapping in the sense 
of common performance were as follows: em- 
ployment 65, unemployneent 85, and wages 97. 
Averaging these three items together, 82 per 
cent of the dull and average children per- 
formed similarly in their work experience ac- 
cording to the best computations that could 
be made of this. 
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Marriage and Delinquency.—These topics 
were grouped together because in both the 
dull and the average groups there were few 
marriages and few delinquencies. The fol- 
lowing tabulation show the numbers in each 
group. 


Marriages 
Years Dull Average 
less 
Delinquencies 
Juvenile Court City Court 
Offenses Dull Average Dull Average 
2 2 1 0 
1 0 0 
eee 0 0 1 0 
0 1 0 1 
0 1 
1 0 


Puptts’ OPINIONS OF THE WoRK 
OF THE JUNIOR HiIcH SCHOOL 


The opinions of former pupils regarding 
junior high school work were quite similar for 
the dull and average groups. Both groups 
considered subjects that have actual utilitarian 
value in their present lives of most importance. 
The pupils’ opinions on the various school 
subjects are shown below: 


Place Dull Average 
— Shops* Shops 
English English 
Mathematics 
Mathematics Vocational 
subjects** 
Gymnasium 
Vocational Aesthetic 
subjects* subjects*** 
Gymnasium 
Aesthetic High school 
subjects subjects? 
Science Social studies 
Social studies Science 
a High school 
subjects 


* “Shops” includes woodwork, printing, metal 
work, mechanical drawing, commercial art, 
general shop, foods, and clothing. 

** Vocational subjects include typing, busi- 
ness practice, and occupations. 

*** Aesthetic subjects include art and music. 

¢ High school subjects include algebra, Euro- 
pean history, and languages. 


The opinions of the groups regarding the 
value of junior high school subjects do not 


coincide with the time spent on the subject 
in school. The tabulation below shows the 
subjects in order of the time each group spent 
on the subject while in the junior high schoo!. 


Order Dull Average 
Mathematics Aesthetic 
subjects 
Aesthetic Mathematics 
subjects 
Social] studies Social studies 
Science Shops 
Shops Science 
Gymnasium High school 
subjects 
subjects 
High school Vocational 
subjects subjects 
Penmanship Penmanship 


Sixty-one per cent of the dull children and 
60 per cent of the average children found club 
work useless; among those who did find it of 
value, 8 per cent of the dull group and 6 per 
cent of the average group were unable to give 
reasons in support of their opinions. 

Fifty-nine per cent of the dull group and 
49 per cent of the average group found the 
guidance activities of the school of no value. 
Of those who did find them valuable, 11 per 
cent of the dull group and 5 per cent of the 
average group could give no definite reason 
for this value. 

Twenty-six per cent of the dull children 
and 28 per cent of the average children were 
capable of giving definite, intelligible answers 
to the question, What part of your junior high 
school experience do you consider the most 
valuable to you at the present time? 

Ten per cent of the dull children and 25 
per cent of the average children could give a 
definite, intelligible suggestion in answer to 
the question, How do you think the work of 
the junior high school can be improved ? 


CONCLUSIONS 


The similarities between dull and average 
children have been more striking in this study 
than the dissimilarities. 

Dull and average children are most dissim- 
ilar in academic work and amount of school- 
ing. Since these are both phases of the same 
experience, averaging the per cents of over- 
lapping in these matters, it may be said that 
61 per cent of both groups showed common 
performance. Averaging the per cents of 
average performance by the dull pupils, dul! 
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pupils accomplished 86 per cent of what aver- 
age pupils accomplished in academic work and 
length of schooling. This is somewhat better 
than the mean EQ of the dull groups would 
lead one to expect. 

Considering both measures employed, the 
greatest similarities are found in social and 
civic participation within the school and work 
experience outside the school, although the 
similarities in nonacademic work within the 
school are not far behind these first two items. 
The similarities and dissimilarities of the two 
groups are shown in the following tabulation: 


Per Cent 
Average Over- 
Experience Performance lapping 
Academic work ___-____- 84 54 
Length of schooling -_-_~- 85 67 
Nonacademic work __-__- 91 85 
Social and civic participa- 
92 85 
Work experience _______ 97 82 
90 75 


Dull and average children for the most part 
found school work valuable only in so far as 
it has present utilitarian value. Both the dul! 
and the average children for the most part 
have but a vague idea of what bearing junior 
high school life has on life in general. 


IMPLICATIONS AND SUGGESTIONS FOR THE 
CURRICULUM 


Inasmuch as the dull and the average chil- 
dren are least similar in academic work in 
school and inasmuch as school is based for 
the most part on academic work, dull children 
do not have equal educational opportunity 


with average children in school life. This in- 
equality possibly may be eradicated if there 
be differentiation of courses earlier than at 
present, or, if the academic work be made 
more practical and have a distinct bearing on 
life for those children who are not academ- 
ically minded. 

The present junior high school does not 
take into account as much as it should either 
the interests or the abilities of both average 
and dull children. It is believed that if chil- 
dren cannot make intelligent judgments on 
the value of school experience, which is a 
large part of their lives over a period of years, 
they will be less capable of making intelli- 
gent judgments on civic and social matters 
pertaining to the democracy with which their 
experience is remote and indirect. Somehow 
the curriculum should teach not only the 
values of subject matter along with the sub- 
ject matter but also the means of judging 
these values. 

For real equality of educational opportun- 
ity, the curriculum should take into account, 
more than it does, individual differences in 
both the dull and average groups in all phases 
of junior high school work. There should 
be less dependence on so-called homogeneous 
grouping which is based for the most part on 
such academic qualifications as IQ, EQ, and 
educational achievement and which fail to. 
take into consideration other than academic 
phases of school work. 

Since the work of the “dull” and the work 
of the “average” is not markedly distinguish- 
able, this nomenclature is misleading in our 
school procedures. 
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A MULTIPLE FACTOR STUDY OF EIGHTEEN ANTHRO. 
POMETRIC MEASUREMENTS OF IOWA CITY BOYS 
AGED NINE DAYS TO SIX YEARS* 


Everett L. MARSHALL 


Iowa Child Welfare Research Station 
State University of Iowa 
Iowa City, Iowa 


INTRODUCTION 


The factor problem—the problem of mathe- 
matically analyzing measured traits into their 
elemental or unitary components—dates back 
to 1904 when Professor Charles E. Spearman 
(10, 16) introduced his two-factor theory. 
This theory was based on the assumption that 
any battery of mental tests has one common 
factor and that each individual test of the 
battery has in addition a specific factor which 
is unique for that item. This theory made a 
contribution but was inadequate for applica- 
tion in research areas where there was more 
than one common factor or where several 
group factors were present. In 1928 Profes- 
sor Truman Kelley (4), now at Harvard Uni- 
versity, presented a method in which he at- 
tempted to overcome the shortcomings of 
Spearman’s method. This method was at 
once highly complex and limited in the scope 
of its application. 

After several years of preliminary experi- 
mentation, Professor L. L. Thurstone (11) of 
the University of Chicago published in 1931 
a theory of multiple factor analysis by the 
use of which any number of common group 
factors might be isolated and weighted. The 
numerical values of the finally adjusted 
weightings correspond to zero-order correla- 
tions between the factors and the variables in 
which they are present. According to Thur- 
stone, a common factor in general is an ele- 
mental or unitary ability, component, or basic 
trait which is common in greater or lesser de- 
gree to all the variables, and a group factor 
is one which is present in a number of vari- 
ables but not in all. Each group or common 
factor is assumed to be uncorrelated (16, p. 
50-53) with the other group or common fac- 

s_ This thesis was submitted in partial fulfillment of the re- 


Graduate for the degree of f ilosophy in the 
of University of Iowa and was directed 


tors. Common factors were first determined 
by a least squares method, but Thurstone 
later developed a so-called center of gravity 
method which will be discussed. In this tech- 
nique, the final adjustment of the factor load- 
ings is accomplished by what is termed a 
“logical method.” Applied to psychological 
tests he found that the method isolated such 
factors as verbal ability, mechanical ability, 
memory of numbers, spacial imagery, etc. In 
other fields the factors vary, as for example in 
motor abilities where such factors as strength, 
speed, and motor educability have been 
identified (7, 19). 

Professor Harold Hotelling (3) of Colum- 
bia in 1933 and Professor Kelley (5) in 1935 
developed further methods of factor analysis, 
but some of the assumptions necessary to the 
use of these methods seem untenable to the 
writer (See discussion in Thurstone (16, p. 
129-133) and on page 213 of this study); 
hence the Thurstone technique is used in this 
investigation. 

In the field of anthropometry, multiple 
factor analysis is at an early experimental 
stage. At the time the present research was 
projected the only application known to the 
writer was an unpublished study (7, p. 26—32) 
by Professor Charles H. McCloy of the Iowa 
Child Welfare Research Station. This study 
consisted of a survey analysis for eighteen an- 
thropometric measurements at selected ages 
between birth and eighteen years. For males, 
analyses were made at nine days of age and 
at ages four, six, ten, fourteen, and eighteen 
years. For females, parallel analyses were 
made at ages nine days and four, six, ten, and 
thirteen years. Three group factors were 
found. These were tentatively identified as 
(1) a factor of “linear growth,” (2) a factor 
of “cross-sectional growth” and (3) a factor 
of “fat growth.” The first was largest in 
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height and in sitting height, the second in 
muscle girths and chest dimensions, and the 
third in measurements of the thickness of skin 
and subcutaneous tissue. 


More recently (March 1936), Carter and 
Krause (1) published a study in which they 
gave the results of a factor analysis of eight- 
een external dimensions of newborn infants. 
Thurstone’s simplified multiple factor method 
was employed. The dimensions analyzed in- 
cluded seven gross body dimensions, three 
hand measurements, and eight measurements 
of the head and face. Two separate studies 
were made, one on 608 newborn males and the 
other on 609 newborn females. Four factors 
were found, and the results were materially 
the same for each sex. 


“The first factor loadings are all positive, 
and comparatively heavy for all of the 18 
variables.” (p. 63) “Factor I is apparently 
a measure of size in general.” (p. 64) 


“It appears that Factor II is a composite 
of contrast effects. The contrast seems to in- 
volve length measurements and weight posi- 
tively weighted, and the measurements of face, 
hands, and pelvis negatively weighted.” 
(p. 65) 


Factors III and IV are also of contrast 
nature but are of less significance. 


The authors made no attempt to identify 
biologically factors IT, III, or IV, nor do they 
indicate how factor I (size in general) could 
be independent of the subsequent factors. 
They emphasize the fact that their study is 
on infants and the results may not apply to 
older subjects. 


The present investigation was undertaken 
in an attempt to discover what contributions 
the method has to offer by an intensive study 
of the age period between nine days and six 
years. 


STATEMENT OF PROBLEM 


The purposes of this investigation were (1) 
to make an intensive study of a limited age 
period in which growth is rapidly taking place 
and (2) to discuss the findings with a view to 
pointing out the contributions and limitations 
of both method and results. 


DatTA 


The data for this study consist of approxi- 
mately 15,000 physical measurements taken 


on 850 white boys under six years of age. 
There are nine age groups as follows: 


Age Interval Cases 
47 
6 threugh months _............... 98 

138 
18 through 23 months ................ 113 
100 
30 through 35 months -_.............. 100 
36 taroush 47 months ................ 107 
48 through 59 months ____- SRS 90 
Gircugn Ti ................ 146 


The measurements are weight; height; sit- 
ting height; bi-deltoid and bi-iliac diame- 
ters; bi-condylar width of knee and elbow; 
width, depth, and circumference of chest: 
girths of upperarm, forearm, thigh, and calf; 
thickness of skin and subcutaneous tissue on 
arm front, arm back, chest front, and chest 
back. The measurements were made by us- 
ing the technique commonly employed in the 
Iowa Child Welfare Research Station (7, p. 
114-123 and 9g, p. 125-128). 


METHOD OF OBTAINING THE SOLUTION 
For A FACTORIAL MATRIX 


The true weightings of the factors or com- 
ponents are not readily determined since the 
unrotated factor loadings obtained by the 
Thurstone technique furnish coefficients which 
lend themselves to several possible solutions. 
The interrelationships of the variables are 
correct, but the orientation in space is uncer- 
tain and a function of the method used. The 
variables must be “rotated” to their “true” 
planes of reference. This may be in any num- 
ber of dimensions depending upon the number 
of factors isolated. The least squares method 
of solving has been suggested by Kelley (5): 
and Hotelling (3), but this can be readily 
shown to be fallacious as it is unduly affected 
by the number and position of variables con- 
tained in the analysis. A few variables heav- 
ily weighted with one factor vary the loadings 
as can be seen in the following hypotheticai 
situation. In an analysis where there are 
only two factors present and one is highly 
correlated with variables 1, 2, 3,—n and the 
other is highly correlated with variables a, b, 
c, —z, it is evident that the number of vari- 
ables present in each group determines the 
position of the planes located by the least 
squares method. 


In the diagrams on the following page AB’ 
and CD represent the logical axes, i.e. the 
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axes, arrived at by inspection, which will meet 
the assumption that the factors are uncor- 
related. XY and RS represent the axes de- 
termined by the least squares method in prob- 
lem 1 while NM and VW represent the axes 


left quadrant in problem 1 has been reversed 
in problem 2. Thus the axes have been ro- 
tated approximately 30° by the least squares 
method while the desired axes remain in prac- 
tically the same place for both problems. 


determined by the least squares method in » More recently what might be called a “logi- 


problem 2. The only difference between the 
two problems is that the number of variables 
in the upper right quadrant and the upper 


PROBLEM | 


cal” technique has been used effectively by 
Thurstone and McCloy. “Logical” as used in 
this connection means that the investigators 
plan rotation in the light of their technical 
knowledge and research insight relative to the 
variables under analysis. They are aided in 
this by having a graphical distribution of the 
variables as projected to communalities o/ 
unity on a blackboard globe the center o/ 
which is considered the origin. Orthogonal 
planes may then be constructed through 
points which are assumed to be uncorrelated 
with the other factors and the new loadings 
are obtained from these rotated planes. This 
method offers little difficulty in an analysis 
containing no more than three group or com- 
mon factors, but the presence of four or more 
such factors necessitates a modification of the 
technique. It is possible to graph only two 
or three’ factors at one time, and this is not 
always satisfactory since the omission of one 
or more factors tends to distort the position 
of those variables correlated with the omitted 
factors. The methods employed to rotate 
four or more factors will be discussed on sub- 
sequent pages. 


ROTATION OF AXES 


Unrotated loadings for four factors were 
computed for each age group. At some ages 
the third factor residuals were nearly zero 
while in others they were large enough to war- 
rant the computation of the fourth factor load- 
ings. The unrotated fourth factor loading: 
seemed large enough to indicate the presence 
of a significant fourth factor in several age 
groups, but as an additional check factors, I. 
II, and IV were plotted on the globe in each 
instance. The results indicate that there was 
a fourth factor present in all age groups be- 
tween six months and three years inclusive, 
although in the three-year-old group it was 
less significant than in the others. The fourth 
factor residuals and fifth factor loadings were 
found to be practically zero in each of these 
age groups, thus eliminating the possible pres- 
ence of a significant fifth factor. Only three 
factors were found in the nine-day-old group. 
four-year-old group, and five-year-old group. 
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Treating each age group separately, the 
variables were plotted on a blackboard globe. 
The three factor groups were rotated first, as 
they were less difficult, and hence they will 
be discussed first. Applying Thurstone’s 
method of rotating planes, the original factor 
loadings of the two variables selected to locate 
plane I were inserted into the simultaneous 
equations which satisfy these conditions. 

(1) ax, + by, +cz,—O 
ax, + by, + cz, = O 

and (2) a+ b?+c?=—1 
in which x, y, and z are the original factor 
loadings of factors I, II, and II and a, b, and 
c are the direction cosines of plane I which 
give the adjusted values to factor I. 


The corrected values of factor II are found 
in the same manner except that a, b, and c 
of factor I become the coefficients of one of 
the linear equations in finding factor II and 
the factor loadings of one variable are the co- 
efficients of the other. In finding the cor- 
rected loadings for factor III, the coefficients 
of both linear equations are a, b, and c oi 
factors I and II respectively. 


The selection of the points through which 
the orthogonal planes were drawn required a 
large amount of study involving considerable 
trial and error. First considerations pointed 
to height and sitting height as primary points 
of reference since it had been suggested that 
these two measurements were most represen- 
tative of a so-called “linear” factor. This 
theory was later abandoned in view of the 
fact that sitting height contains no long bones 
and the similarity of these two measurements 
appeared not to be due to the long bones but 
to some other cause which has not been de- 
termined. After plotting several age groups 
and considering the relative position of the 
variables on the globe, it seemed that the most 
logical method of approach lay in using the 
skin and subcutaneous tissue measurements 
and the limb girths to locate the first plane. 
The skin and subcutaneous tissue measure- 
ments were hypothesized as relatively “pure” 
because of their position on the globe and 
their relatively low correlations with other 
variables except the limb girths.1 The limb 


girths were not considered to be as “pure” as 
‘the skin and subcutaneous tissue measure- 
ments, but since these measurements formed 
a separate cluster near the one formed by the 


girths was .42 (range, 05 to .66) and 


ments with the limb 
with other variables .22 (range, —.20 


skin and subcutaneous tissue measurements 
and since all eight measurements fell along a 
straight line, one from each group was used 
to locate the first orthogonal plane. The de- 
cision to use one of the skin and subcutaneous 
tissue measurements to locate the second or- 
thogonal plane was more or less arbitrary, 
but at the same time it was in keeping with 
the selection of the two points on the first 
plane since those measurements which fall 
along the intersection of two orthogonal 
planes will be at a maximum distance from 
the third and hence will have the largest 
factor loadings for the third orthogonal plane. 
The third plane automatically falls into place. 
In order that the results for each age group 
might be comparable, one measurement near- 
est the center of the skin and subcutaneous 
tissue measurements and one measurement 
nearest the center-of the limb girths were used 
to locate the first plane. 

The rotation of four factors is more comphti- 
cated than that for three. One of the criti- 
cisims of the logical method of rotation is that 
one may alter the results through the selection 
of points by which the planes are located. 
With only three factors present, several solu- 
tions are possible and no less than two were 
found for each age group.? In the case of 
four factors, four different rotations were made 
on one age group before the method used here 
was selected. The points chosen seemed to 
be the most logical ones and as they remain 
uniform, the results for different ages are com- 
parable. The question still remains, however, 
whether or not another individual using the 
same data would have used the same points 
of reference in rotating the planes. To arrive 
at a logical and useable technique, four separ- 
ate analyses were computed on the two-and- 
one-half-year-old group which was arbitrarily 
selected. The first one included all the vari- 
ables, the second omitted those which seemed 
to be correlated with factor IV, the third 
omitted variables apparently correlated with 
factor III, and the fourth analysis omitted 
the skin and subcutaneous tissue measure- 
ments. The above procedure served as a 
check on the position of the variables on the 
globe in three dimensional relationship and 
aided materially in locating the planes. Three 
points on the globe are required to locate the 
first of four orthogonal planes. Following 


2 One solution was found by using the least squares method 
to locate the first plane, —y 
— as primary reference points, hird is 
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considerable investigation involving more trial 
and error technique in which all four differ- 
ent factor analyses were used, a uniform 
method was adopted. The first three points 
were taken from the eight skin and subcu- 
taneous tissue and limb measurements for rea- 
sons mentioned in discussing the three factor 
rotations and since their position on the globe 
is least distorted by the presence of a fourth 
factor. The second orthogonal plane requires 
two points to locate it, and the points indi- 
cated by height and sitting height were used 
for this since they fell in a plane perpendicu- 
The third orthogonal 
plane, which is comparable to the second plane 
of the three factor rotation, was drawn 
through one of the skin and subcutaneous 
tissue measurements, and the fourth plane 
automatically falls into place. The same 
method of securing direction cosines was em- 
ployed as for the three factor rotations except 
that four simultaneous equations of four terms 


each are required in a four factor rotation. - 


The rotated or corrected loadings for four 
factors were thus computed for each of the 
age groups in which four factors were present. 

Experimenting with an idea which arose 
from the four separate analyses on the two- 
and-one-half-year group, each age group hav- 
ing four factors was treated in the same man- 
ner. The first of these groups of analyses as 


IDENTIFICATION OF FACTORS 


Of the four factors which have been found, 
only one has been even tentatively identified. 
Factor I, which is largest in the measurement: 
of skin and subcutaneous tissue and which 
is also large in the limb girths, has been called 
a “fat factor.” The writer is cognizant of the 
fact that in using the skin calipers one meas- 
ures a double fold that consists of both derma! 
and adipose tissue in varying amounts. Fur- 
thermore, since the amount of skin and subcu- 
taneous tissue on the body of the growing 
child probably affects the magnitude of his 
limb girths to a greater extent than it affects 
his other anthropometric measurements, it 
seemed logical to assume that the factor which 
has its maximum value in the skin and subcu- 
taneous tissue measurements and the next 
highest value in the limb girths could be 
termed a “fat factor.” Just what biological 
phenomena lie back of the development of 
skin and subcutaneous tissue are not consid- 
ered here. 


If the method of rotation be recalled, it 
appears that the presence of some type of “fat 
factor” was assumed when the first and one 
other orthogonal plane were so selected that 
the skin and subcutaneous tissue measure- 
ments fell at the intersection of the two 
planes. In other words, after plotting the 


has been said was made for the purpose of“) points on the globe it is almost necessary to 
checking the location of the points in the . identify one factor before the position of the 


three dimensional relationship and was a val- 
uable aid as such. - 

The other groups of analyses were made to 
determine whether variability between the age 
groups remained when the factor loadings 
were obtained a few at a time or whether it 
disappeared. If it disappeared, it was possible 
that the difficulties involved in rotating four 
factors might be responsible for it. Within 
each age group, three separate analyses were 
made in each of which the variables that were 
apparently correlated with one factor were 
omitted. The results secured from these an- 
alyses were combined so that the loadings 
would be complete for each variable for each 
of the four factors. The results exhibited 
slightly less variability between age groups, 
but even had the variability been practically 
eliminated the writer does not feel that he 
would be justified in using these results in 
preference to those obtained by rotating four 
factors at one time. However, the loadings 
are included in the Appendix. 


first plane can be satisfactorily determined. 
The locations of the other planes which are 
constructed perpendicular to the first and to 
each other are determined by the position of 
the variables on the globe and the identity of 
the other factors need not be known. The 
interpretation of the other factors will be dis- 
cussed subsequently. 


RESULTS 


Comparison of the results was facilitated by 
the use of graph paper. Plotting each vari- 
able separately with age as the abscissa and 
values from —1.00 to +1.00 as the ordinate, 
the value of each of the factors was plotted 
for each age. By connecting the points be- 
tween ages, three or four curves® were present 
for each variable and the weighting of each 
factor present in each variable at each age 
was recognizable at a glance. 


® There are four factors present between six months and four 
years. 
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Careful comparison of the graphs revealed 
those with similar trends. Six different types 
were disclosed and those of one type, such as 
the curves for the fat measurements or the 
curves for height and sitting height, were 
plotted together. No markedly different sets 
of curves were combined, since this would 
tend to obscure the character of the original 
curves. 


The composite curves of the four skin and 
subcutaneous tissue measurements show some 
decussation with age. Factor I starts at .88 
at nine days and remains between .64 and .78 
except at six months and three years, when 
it drops to .44 and is crossed by factor IV. 
Factor II is found between -++.09 and —.o9 
with the exception of six months, two and 
one-half years, and three years, when it is 
about .25. Factor III remains at zero 
throughout age range, but factor IV shows 
some fluctuation. It originates at .60 at six 
months and descends to —.07 at two and one- 
half years, but ascends to .50 at three years 
where it terminates. 


The crossing of composite curves is minimal 
for height and sitting height. Factor I starts 
at .53 at nine days but crosses factor II and 
drops to zero at six months, where it remains 
throughout the age studied. Factor IT fluctu- 
ates between .40 and .57 except at two years, 
two and one-half years, and four years when 
it drops to .oo, .30, and .25 respectively. Fac- 
tor III begins at .58 at nine days and after 
that remains between .70 and .85. Factor IV 
deviates from zero at two years and three 
years when it descends to —.20 and at two 
and one-half years when it ascends to .20. 


Description of the composite curves for the 
four muscle girths need not be extensive ex- 
cept at two years. Factor I at nine days is 
.80, but drops to .23 at six months, after 
which it is found at .40 at all but two years 
when it reaches .60. Factor II in general 
rises from .52 at nine days to .80 at five years, 
but makes a dip at two years when it drops 
to .48. Factor III hovers near zero at all but 
two years when it ascends to .40. Factor IV 
makes a marked descent from .60 at nine days 
to —.27 at three years. All four curves seem 
to deviate from the general trend at two years. 

There are numerous decussations found in 
the composite curves for elbow, hip, and knee 
width. Factor I starts at .58 at nine days. 
but drops to .29 at six months and is between 
.30 and .40 until two and one-half years, after 


which it remains at .25. Factor II remains 
near .60 except at two, three, and four years, 
when it dips to .26, .44, and .43 respectively. 
Factor III ascends from .1o for the first six 
months to .60 at two years, after which it is 
approximately .40. Factor IV makes an 
elongated S in its descent from .44 at six 
months to —.o5 at three years. 

The most irregular curves are found in the 
case of the three chest measurements and the 
shoulder width. Factor I falls from .63 at 
nine days to zero at six months, and after a 
slight hump at one year returns to .07 before 
ascending to .40 at two and two and one-hal/ 
years. Dropping again to zero at three years, 
it rises to .20 at four years and finally termi- 
nates at zero. Factor II, which is at .58 for 
the first six months, makes a dip to .35 at one 
year and then returns to .50 at eighteen 
months before making another dip to .o5 and 
.14 at two and two and one-half years, prior 
to its return to .70 where it ends. Factor III, 
with three exceptions when it rises to .35 at 
one and two years and drops to .o3 at three 
years, remains near .20. Factor IV approxi- 
mates .55 at all ages in which it is present 
except at three years when it drops to —.1o. 


The curves for weight differed from those 
of any other variable and so are considered 
separately. Factor I drops from .72 at nine 
days to .20 at six months and returns to .48 
at two years, but descends to .15 at three 
years before it ascends to .27 at four years, 
at which point it ends at five years. Factor 
II deviates from .70 at two, four, and five 
years when it is at .32, .52, and .82 respec- 
tively. Factor III starts at .29 but ascends 
to .70 at two years before dropping to .50 at 
two and one-half years. It is at .62 at three 
and four years and terminates at .32. Factor 
IV gradually fades out by dropping from .45 
at six months to — 15 at three years. 


INTERPRETATION 


An attempt to identify postively all four 
factors shown in the preceding results would 
at the present time be unwise in view of the 
comparatively limited knowledge of these fac- 
tors, their meaning, and changes which they 
incur at various ages. The best one can hope 
to do until more research has been completed 
on the problem is to indicate some possible 
explanations and at the same time raise ques- 
tions for which the answers as yet have not 
been found. 
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Figure 2. Six Graphs Drawn to the Composite Series of Values Derived from the Rotated 

Factor Loadings for Factors I, II, III, Iv 
Variables. 

. Shoulder width 7. Elbow width 13. Calf girth 16. Skin and subcutaneous 

. Height 8. Knee width 14. Skin and subcutaneous tissue on chest front 

Sitting height 9. Chest circumference tissue on arm front 17. Skin and subcutaneous 

Chest width 10. Upperarm girth 15. Skin and subcutaneous tissue on chest back 

Chest depth 11. Forearm girth tissue on arm back 18. Weight 

Hip width 12. Thigh girth 
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Factor I has been tentatively identified as 
a “fat factor,” but any explanation of just 
what this “fat factor” represents in the way 
of growth would be only a conjecture and an 
answer will not be attempted here. The pre- 
ceding discussion substantiates, for the most 
part, the theory that factor I is a “fat factor,” 
but the fact that it reaches .40 at three and 
one-half years in the three chest measure- 
ments and shoulder width is not consistent. 


Factor IL appears to exert its maximum in- 
fluence in limb girths and weight, although it 


_ seems to be significant in everything but the 


fat measurements. Since it is largest in those 
measurements which involve growth in depth 
and width, it has been thought of as some 
type of cross-sectional factor. Its marked 
variation with age in the case of the chest and 
shoulder measurements is apparently unex- 
plainable. Since it is known that chest depth 
does not have the same ratio to chest width 
at all ages, one would not expect the curves 
of these two variable to follow the same 
trends as they seem to do. The fact that 
factor II enters into the skin and subcutane- 
ous tissue measurements and height and sit- 
ting height, moreover, does not substantiate 
the theory that it is a cross-sectional factor. 


Factor III appears largest in height, sitting 
height, weight, and bi-iliac width. Since its 
maximum occurred in height, it was at first 
considered as a factor dealing with the linear 
growth, particularly perhaps growth of the 
long bones. Analysis in terms of this latter 
hypothesis, however, reveals several obstacles. 
In the first place bi-iliac width and sitting 
height were high in this factor yet the alae 
and vertebrae are not essentially long bones 
although the alae grow in a vertical direction 
to a considerable degree. In the second place, 
while the clavicles are long bones, this factor 
did not enter prominently into shoulder width. 
The alternative hypothesis of a linear or ver- 
tical factor was supported by the magnitude 
of the factor loadings for height and sitting 
height but repudiated by the loadings for knee 
width (a breadth or horizontal measurement ) 
and weight. 


Factor IV, which was present only between 
six months and three years, remains constant 
at .55 for the chest and shoulder measure- 
ments except at three years when it drops to 
—.10o. If one uses this criterion alone, it 
would seem feasible to call it a chest and 
shoulder factor and might correspond to the 


element producing what Kretschmer (6) calls 
his athletic type. However, the fact that it 
enters into other variables at certain ages pre. 
sents an enigmatic situation. It also reaches 
large proportions at one or more ages in lim} 
girths, weight, hip width, knee width, elbow 
width, and skin and subcutaneous tissue 
measurements. 

In conclusion it may be said that one factor 
has been tentatively identified and suggestions 
concerning three other factors have been 
made, but identification seems presumptuous 
in view of the results and the present informa- 
tion on the subject. Just what the obtained 
factors represent is hard to determine, for at 
the present time there are pitfalls in the way 
of each of the suggested hypotheses. 


SUMMARY 


Multiple factor analyses were made for 
eighteen anthropometric measurements taken 
on lowa City boys at each of nine ages be- 
tween birth and six years. The measure- 
ments were height; sitting height; weight, bi- 
deltoid and bi-iliac diameters; bi-condylar 
width of the knee and elbow; width, depth, 
and circumference of the chest; girths of up- 
perarm, forearm, thigh, and calf; thickness 
of skin and subcutaneous tissue on arm front, 
arm back, chest front, and chest back. The 
basic data were on file at the Iowa Child 
Welfare Research Station, having been ac- 
cumulated from anthropometric examinations 
made during approximately the last five years. 
The Thurstone center of gravity multiple fac- 
tor analysis technique was employed. At ages 
nine days, four years, and five years three 
group factors were found, while at all ages 
between six months and four years there were 
four group factors. The rotated factor load- 
ings obtained corresponded roughly to zero- 
order correlations. 

Factor I was tentatively identified as a “fat 
factor.” This factor is largest in the meas- 
urements of thickness of skin and subcutane- 
ous tissue, with rotated loadings varying from 
.45 to .go, and next largest in limb girths, with 
rotated loadings ranging from .44 to .60. 

Factor II tends to be largest in the girth, 
width, and depth measurements, but is not 
exclusively associated with any group of vari- 
ables. In one or another of the age groups 
studied it yielded rotated loadings of .60 or 
above for each variable except those for thick- 
ness of skin and subcutaneous tissue. 


] 
all 
.40 
ing 
thr 
| 
.58 
yes 
wit 
lim 
ant 
tor 
of 
cl 
> sue 
> fac 
> pr 
TI 
su 
err 
an 
4 2 
| 
14 


ANTHROPOMETRIC MEASUREMENTS OF BOYS 223 


Factor III has loadings of .60 or above at 
all ages for height and sitting height and of 
.40 or above for widths of knee and hips dur- 
ing the age period from one and one-half years 
through five years. 


Factor IV has loadings ranging from .50 to 
.58 from six months through two and one-half 
years for the chest dimensions and shoulder 
width. It also has loadings .50 to .61 for 
limb girths at nine days and for measurements 
of skin and subcutaneous tissue at nine days 
and three years. 


Major conclusions of the study are: (1) 
the series of anthropometric measurements in- 
vestigated is analyzable into four group fac- 
tors and a number of specific factors; (2) one 
of the group factors is reasonably identified as 
relating to growth in subcutaneous fatty tis- 
sue; and (3) identity of the three remaining 
factors must await additional insight as to the 
primary biological differentials of growth. 
These conclusions are grounded on the as- 
sumptions that the multiple factor technique 
employed here is valid for application to 
anthropometric data. 
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APPENDIX A 


65 ms. tor loadings for each age group studied. 


Taste I 


Boys, Ace Nine Days 


Variable Rotated Unrotated 
Factor Loadings Hypot- Factor Loadings 
Num- I II Ill enuse* I II Ill 
Name ber 
Shoulder width. ______- 1 . 6094 . 5466 . 0688 . 8217 7965 0488 1959 
2 . 5300 . 3988 . 6481 . 9275 7626 .4758 —.2286 
Sitting height__________ 3 . 5700 . 4468 . 5239 . 8939 7973 . 3821 —.1319 
Chest width** 
Chest depth** 
Hip width..___________ 6 . 7191 . 5689 . 0997 . 9226 9073 . 03883 . 1626 
Elbow width_________- 7 . 5381 . 6547 . 0661 . 8501 7854 . 1242 . 3006 
Knee width____________ 8 . 4788 . 7034 . 2142 . 8775 7839 . 2880 . 2694 
Chest circumference__.. 9 . 7070 . 5866 . 2250 . 9460 9278 . 1507 . 1071 
pperarm___..________ 10 8158 .5184 —.0247 9645 9422 —.1251 . 1640 
Forearm _____________- 11 8216 . 5881 —.0247 9828 9589 —.1165 . 1811 
. aaa 12 7719 . 5007 0260 9207 9074 —.0725 1379 
13 8173 . 5801 0000 9744 9558 —.0986 1620 
Arm 14 8626 . 0105 0766 8664 7634 —.2886 —.2907 
Arm back____________- 15 9116 . 0000 1390 9224 8120 —.2637 —.3493 
Chest front._.._._____- 16 8495 . 2470 0000 8849 8499 —.2384 —.0628 
Chest back____________ 17 9039 .1089 —.0262 9111 8270 —.3432 —. 1685 
ss 18 7237 . 6106 2822 9882 9638 2001 . 0873 


oatt poste. must be the same for both rotated and unrotated factor loadings. 


est width and chest depth not available for this group. 


Tasre II 


Boys, Acre Montus 


Variable Rotated Factor Loadings Hypot- Unrotated Factor Loadings 
Num- enuse* 
Name ber I II lll IV I It Ill IV 

Shoulder 1 —.0455 2880 5289 9122 .8418 2710 1599 - 1564 
6871 .7596 —.0557 9327 5000 7304 —.1334 —.2605 
Sitting height......__.____- 3 5242 . 7625 1362 9353 -6198 6620 —.1847 —.1365 
4 —.2446 -2297 6766 9324 . 7763 2392 -1407 -4356 
Chest 5 3656 . 5256 . 1369 2445 6989 -6425 —.0071 .0851 -2617 
.5773 .0976 5355 8422 .8316 —.0737 -1091 —.0271 
El 7 2667 8751 7968 7592 0016 -2025 —.1330 
Knee 3120 7893 -1053 9027 0164 —.1771 
Chest circumference _ - - 9 —.0303 4978 .3272 6860 -9091 .8439 1749 —.0253 2885 
10 - 2064 . 5202 .0000 .6719 .8745 .8367 —.1678 -1006 —.1397 
ll -0842 .6018 .0252 -6697 9045 -8550 —.0576 2071 —.2023 
12 2853 .6 .0388 6411 8641 -8400 —.1774 076 - 0633 
13 3787 .64 -12v7 .8612 —.0567 -1198 —.1649 
14 4776 2154 .0000 7615 -6408 —.3663 —. —.0613 
15 4287 3 .0000 .5175 7654 —.2832 —.0078 —.0784 
Chest 16 ‘0 . 2602 9319 -7039 —.8541 —.4978 - 0037 
17 8055 . 1630 .0369 . 6538 7407 -6402 —.3063 —.1546 1452 

18 .1919 . 6671 .4499 9064 -3101 —.0427 — 


*Hypotenuse must be the same for both rotated and unrotated factor loadings. 
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Taste III 
Boys, Ace ONE YEAR 
id- 
ac- Variable Rotated Factor Loadings Hypot- Unrotated Factor Loadings 
um- enuse* 
Name ber I Il Ill IV I II lil IV | 
Shoulder width. -- ---------- 1 1242 4978 3770 1410 .T744 6950 3026 —.0114 1580 
2 —.0299 5608 7393 0000 . 9283 5039 7605 0566 0566 
Sitting height-.------------ 3 0227 6164 6390 -0000 . 8881 5349 6843 —.0371 —.1815 
LN Ee 4 0209 2870 5450 5559 .8300 6343 3656 2507 3000 
5 2309 2535 1266 723 -6801 6228 -—-.0502 0507 2610 
OO ee 6 5300 4496 4043 2872 . 8532 8163 1121 O885 2035 
7 2963 5762 0464 3225 - 7252 6728 0352 —.2681 0124 
Knee width 8 . 3699 6282 2907 1861 8066 . 737 -2159 —.1637 . 1845 
Chest circumference 9 .1671 . 3378 .4103 . 7698 9502 .8231 . 1659 .1984 3981 
- 3881 5919 —.1834 8946 7734 —.2106 —.3695 1461 
11 4046 6693 —.1616 .4793 9318 8111 —.1651 —.4157 
Thigh 12 5471 5547 4131 8819 8375 —.1629 —.2166 —.0563 
.3731 6278 1328 . 3032 8017 7579 0784 —.2398 
Arm front- — 14 .6617 —.1739 .0000 .3853 . 7850 .4858 —.5169 .3274 0770 
— Arm back - - - .6140 —.0624 —.0367 .4113 . 7424 .5927 —.4256 -.1291 —.0445 
16 .7551 —.0219 1310 . 3861 . 8583 .6593 —.4151 3182 —.1689 
9 Chest back - - - - .7669 .0000 .0000 .3297 .8346 —.4917 —.1996 
6 18 . 6830 -4177 3595 .9431 . 8862 . 3026 
4 *Hypotenuse must be the same for both rotated and unrotated factor loadings 
6 IV 
Boys, AGE One Year, Six Monts 
1 — — 
0 Variable Rotated Factor Loadings Hypot- Unrotated Factor Loadings 
1 Num- enuse* 
9 Name ber 1 II Ill IV I II il IV 
0) Shoulder width__--_--__-_--- 1 1540 6246 .2918 -2777 . 7594 . 7221 2023 —.0146 1189 
7 2 0 1627 . 7540 . 8861 6190 1435 2041 
3 Sitting 3 0000 5091 . 6984 8654 . 5926 5909 —.1674 1413 
ee 4 —.0530 4620 . 2305 . 6306 .8167 . 6383 2341 4186 1724 
8 5 0709 4 —.0989 . 5234 . 6700 .5112 - 3224 2782 
5 | 6 3390 5247 .5128 . 2249 . 8389 . T3862 2176 0924 1722 
3 Mibow width..............- 7 2339 6174 . 0966 . 3354 . 7468 .7181 0060 0284 2032 
Knee width.__________. 8 2613 .4169 .0182 . 7633 .6725 2344 2708 0444 
— Chest circumference_____ _ _ __ 9 1023 5646 . 2038 . 6093 . 8612 . 7672 1330 3236 1755 
10 4834 7857 . 0000 . 1302 .9319 8389 —.1766 2764 2386 
Forearm__. 3607 .0000 . 1563 .9354 8353 —.0831 —.2393 3363 
12 5289 6964 .0842 . 1230 . 8871 8210 —.1662 -——.2707 1092 
13 4379 7347 .1314 . 1228 . 8740 8189 —.0636 —.2606 —-.1460 
14 6163 —.0684 —.0681 . 3395 .7102 3704 —.5100 . 1593 2859 
J Saas 15 7583 1294 .0000 . 2246 .8014 5498 —.5070 — .0528 2837 
Chest front__. 5154 —.0534 —.0190 . 5936 . 7882 4560 —-.4282 2522 
17 6171 0000 0620 . 6854 4390 —.4008 0865 3301 
J er eae 18 3504 6392 5093 2352 .9198 8753 2302 1237 1070 
*Hypotenuse must be the same for both rotated and unrotated factor loadings 
TABLE V 
Boys, Ace Two Years 
amd Variable Rotated Factor Loadings Hypot- Unrotated Factor Loadings 
64 Num- enuse* 
05 Name ber I Il IV Il IV 
Shoulder 1 .4138 .2128 .2681 .8165 .7#2 .1921 1002 —.1121 
17 2 —.0R809 .0000 .8946 —.1887 .9179 . 5695 .6678 —.1166 . 2423 
71 Sitting height....________ ; 3 .1795 .0000 .8047 —.1522 . 8384 . 5939 .5327 —-.0997 .2877 
30 4 .3829 —.1560 .5519 .5698 . 8940 .6917 .1272 . 5528 
71 Chest 5 . 3845 . 0605 0534 .5770 .6981 .4393  —.2624 —.2341 
85 6 . 2089 . 5846 .1277 . 7806 . 7634 —.0192 —.0298 
97 Elbow 7 5234 2085 . 3087 6971 6449 1479 -1379 —.1708 
23 eae & 3134 . 3624 .6771 .0914 8345 7438 3227 —.1164 -—.1597 
33 Chest circumference. ______. 9 5759 . 3059 9034 7489 —.1890 -427 — 1932 
49 Upperarm._____ 10 6529 . 2933 . 0256 9243 7966 —.1779 —.3432 —.26563 
13 11 6371 . 5228 4065 J 9190 8351 —.0771 —.3233 —.1916 
34 53279 .4980 4546 .0479 8641 7954 0161 —.2587 —.2165 
37 13 6534 . 3332 4882 —.0970 8865 8350 -—.0125 —.2962 0261 
52 14 7135 —.3057 —.0628 .0000 7788 4152 —.4894 . 1020 4292 
36 SE oa 15 7183 0786 0423 . 0076 7239 5723 —.4115 —.0984 1326 
16 7168 —.1747 0000 7424 5010 —.4518 -0992 2935 
17 6836 .0082 OR96 .0000 6895 558i -—.3523 —.0605 1901 
WG 18 4784 . 3182 7634 . 0030 9476 2904 -—.1758 -—.0239 


*Hypotenuse must be the same for both rotated and unrotated factor loadings 


226 JOURNAL OF EXPERIMENTAL EDUCATION 


Taste VI 


Boys, Ace Two Years, Six MontTHs 


Variable Rotated Factor Loadings Hypot- Unrotated Factor Loadings 
um- enuse* 
Name ber I II Ill IV I Il Ill IV 

Shoulder 1664 4303 3775 .5664 8222 . 7035 .3225 2459 —.1292 
2 3735 8181 . 1382 9098 -6477 —.0893 2840 
3 2428 7601 - 2832 8470 .5178 6082 1034 .2612 
4 2631 1803 2519 .7214 8280 .6211 . 1486 6175 —.0993 
Chart 5 5593 —.1148 0424 4900 7535 -4619 —.2958 5021 1226 
Ee 6 3353 4649 5734 1243 8202 - 7342 -2673 —.1329 .2110 
7 2248 5252 1210 3535 6826 6302 -0192 —.2452 
1855 3667 1186 .8875 - 7617 -2927 —.3173 —.1464 
Chest circumference_______- 9 6272 0551 0706 5789 8582 .6497 —.2746 4869 0437 
Upperarm. .- 5734 6511 —.0475 1953 8906 .8026 —.2661 —.1629 —.2275 
11 4591 7157 - 0000 2 8818 .8033 —.1360 —.1728 —.2897 
4443 6875 . 1493 3078 8871 .85 —.0175 —.0960 —.2106 
13 3538 1387 2133 8631 7987 -0328 —.2114 —.2479 
14 6684 -1227 -0000 —.1361 6930 .4311 -4618 —.1446 2455 
ES 15 7213 . 2668 -0000 —.0817 7734 5715 —.4605 —.1754 1691 
16 6194 -2598 —.0196 .0000 6719 5286 —.3903 —.1083 0896 
Saar 17 -6427 -3968 —.0214 —.0223 . 7690 6245 —.3814 —.1869 0267 
18 .3182 -6627 -5154  —.2212 -9247 8605 .2959 —.1615 0249 

*Hypotenuse must be the same for both rotated and unrotated factor loadings 

Taste VII 
Boys, Ace Turee YEARS 
Variable Rotated Factor Loadings Hypot- Unrotated Factor Loadings 
um- enuse* 
Name ber I Pe Ill IV I II III IV 

Shoulder 1 —.0856 7126 1307 7580 .6610 .3325 1574 —.0560 

2 4123 7595 —.3023 9155 .6001 .5054 —.3701 
Sitting height..............-. 3 0000 . 4859 6410 —.1769 8235 6279 4225 —.2892 1481 
ee 4 2324 . 7660 0823 —.1686 8224 6163 -4230 3211 —.1203 
Coat Gepth............ ata 5 082 6170 —.1996 —.0935 6603 4507 - 1282 4457 —.1338 
6 0708 5385 .5250 0126 7555 . 6636 -2559 2546 —.0159 
EO ea 7 2783 2412 2291 —.0694 4392 .3834 —.0596 —.1274 1619 
a & 3152 5644 4483 —.0847 7912 7496 .0666 —.1909 1530 
Chest circumference--_-__-____ 9 —.1496 7685 0394. —.0626 7864 . 6350 . 2990 3041 —.1834 
SSS 10 5748 6673 —.0800 —.2883 9302 7670 —.2715 3139 3236 
li RN ll 6013 6375 0000 —.3025 9271 7753 —.2594 2364 3678 
8 ae 12 4399 6124 .2271 —.0644 7901 7672 —.1262 —.0189 1398 
13 —.0112 7299 2096 3103 8204 7045 -1187 —.0129 —.4047 
14 4966 0 0000 5008 7053 -1787 —.5869 —.2732 —.2152 
SSS 15 9619 2632 .1457 4516 7812 .3879 —.6353 —.0477 —.2317 
16 3602 3603 5425 7469 4640 —.4048 —.1744 —.3851 
17 3275 3422 5118 6974 -4193 -——.3926 —.1183 -——.3772 
RSS 18 1606 7135 6369 —.1190 9765 . 8841 3100 —.2509 1154 


*Hypotenuse must be the same for both rotated and unrotated factor loadings 
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ANTHROPOMETRIC MEASUREMENTS OF BOYS 


Taere VIII 


Boys, Ace Four YEaArs 


te 
te 


Variable Rotated Unrotated 
Factor Loadings Hypot- Factor Loadings 
Num- I II Ill enuse* I II Ill 
Name ber 
Shoulder width_.__---- 1 «anne . 6358 . 2781 7160 . 6617 . 2361 . 1378 
es 2 0302 . 2191 .8843- .9114 . 5465 .4548 —.5703 
Sitting height.......... 3 0404 . 2664 8266 8694 . 5605 .4401 —.4979 
Chest width _- a . 2347 . 5619 . 3856 . 7206 . 6897 . 2083 . 0011 
Chest depth ______- er. . 0393 .6504 —. 0492 . 6531 . 4515 . 2084 . 4233 
OS 6 . 1976 2824 . 6293 . 7175 . 5790 .2888 —.35387 
Elbow width_____----- 7 . 1404 6106 . 2293 . 6669 . 6018 . 2343 . 1662 
OE . 3341 4052 . 4516 6926 . 6676 .0947 —. 1582 
Chest circumference ___ 9 . 3353 7137 . 1574 8039 . 7560 . 0877 . 2587 
0 . 5013 .6763 —.0408 8426 . 7422 —.1480 . 3703 
7 ee 11 . 4066 . 7661 .0711 . 8698 . 7968 . 0135 . 3486 
12 4652 7148 . 2237 . 8814 . 8607 . 0134 1895 
2695 7222 . 1766 . 7905 . 7317 . 1524 . 2574 
Avm .7751 —.2161 . 0795 8088 . 3362 —.6733 —.2962 
re ae: . 7621 .0774 —.1561 7820 .4311 —.6490 . 0674 
Com 7693 . 0000 . 0892 . 1747 .4864 —.5775 —.1735 
4 ee 7660 . 2268 . 0000 . 7991 .6032 —. 5230 0332 
Wes wedsascanmene 18 2750 . 5210 . 6220 . 8564 . 7858 . 2689 —.2153 
*Hypotenuse must be the same for both rotated and unrotated factor loadings. 
Taste IX 
Boys, Ace Five YEARS 
Variable Rotated Unrotated 
Factor Loadings Hypot- Factor Loadings 
Num- I II Ill enuse* I II III 
Name ber 

Shoulders. ...........- 1 . 1355 . 5866 . 3168 . 6801 .6471 —.2083 —.0228 
2 . 0010 . 5285 . 7518 9188 .6737 —.4971 —.3785 
Sitting 3 . 0374 .4919 7886 9302 .6724 —.4717 —. 4366 
Chest width.........-- 4 . 0000 . 7376 . 1891 . 7613 .6673 —.3120 . 1923 
Chest depth........... 5 —.0688 .6731 —.0344 . 6773 .5110 —. 2503 . 3674 
Hip wi@@l.............. 6 .1811 . 5487 . 6036 . 8355 .7281 —.2861 —.2933 
7 3102 . 6128 . 3169 7563 . 7509 —.0690 —.0574 
8 1985 . 6960 . 4906 . 8742 .8219 —.2665 —. 1332 
Chest circumference... 9 0079 . 8874 . 1783 . 9051 .7910 —. 3468 . 2706 

len TE LT 10 5123 . 7686 —.1689 . 9389 . 8205 . 2685 . 8692 
ae ee ae 11 3824 . 8168 . 0000 . 9017 . 8524 . 0691 . 2857 
. 12 . 4962 . 7613 . 1089 . 9150 . 8947 . 1334 . 1374 
13 . 1691 . 8363 . 1096 . 8601 . 8029 —. 1650 . 2605 
Arm 14 . 7983 —.0059 —. 0056 7933 . 3666 .6710 —.2115 
15 .6786 .1461 —.2170 . 7273 . 3708 . 6219 . 0687 
| =r 16 . 8328 . 0074 . 0398 . 8338 . 4105 .6799 —.2539 
17 . 8170 . 1044 . 0000 . 8238 . 4704 .6545 —.1701 
18 2655 . 8287 . 4133 . 9632 .9382 —.2168 —.0235 


*Hypotenuse must be the same for both rotated and unrotated factor loadings . 
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APPENDIX B Factor I, one set omitted those variables 
. which were apparently correlated with Factor 

In Tables 1o and 11, factor loadings ob- Jy], and the other set omitted those variables 
tained by computing three separate sets of which were apparently correlated with Factor 
analyses for each age group in which four fac- [V, These loadings were not used in the re- 
tors were present. One set omitted those va- sults but are included here since the procedure 
riables which were apparently correlated with was referred to on page 216. 


TABLE X 


Six Montus THrouGH One YEAR, SIx MontTHS 


Variable 3 Age, Six Months Age, One Year Age, One Year, Six Months | 
um- 
Name ber IV I Ill IV I Ill 
2 1740 3194 M444 1546 0112 .7589 2349 — .0592 4900 7404 0000 P 
3 3163 3171 8340 0000 0515 .7009 2912 — .0434 5213 6867 .0000 
5 . 2961 0485 .3996 0000 3467 .2644 .3419 .2615 .4422 
Hi width 5 6 7873 .1973 2546 6076 «6.3966 3617 5397 5259 0700 ter 
7 1743 0000 §211 3823 -5793 1572 .2812 6682 0000 2660 not 
7493 2471 0000 3666 .6105 3936 9 6048 3787 1755 
Chest circumference... 9 -—.03800 4998 3220 «6.6865 00006525 unc 
7105 0000) 0000» .6233. «.6341 —.1752 —.1872  .7847 .0000 .0000 f 
12 7483 4385 — .0112 — .0048 6489 .5933 0000 5160 6985 1096 0230 em] 
} 13 7085 4558 1051 2863 4555 .6336 1771 0088 4244 7721 1591 0631 
7545 —.0120 .0000 .7450 —.1245 —.0357 =.1840 .0063 — .0002 1253 be 
.7580 .1308 — .0080 —.0028  .7308  .0744 —.0223 .0809 .7916 .1423 .0000  .0000 bs 
16 .0315 — .2360 —.0215 .1205 .1869  .6862 —.0641 .1386 .3752 a 
1900 .6606 .4928 .4767 .6781 .4237  .1513 .0000 
cat 
tio! 
set 
tho 
Tasie XI Th 
Two Years THROUGH THREE YEARS 7 
— the 
Variable 1. Ane, Two Years Age, Two Years, Six Months Age, Three Years t alit 
Name ber IV I iil IV I Il Ill IV Ch 
Shoulder 1 -2464 .6219 .2114 .4290 .2059 .5153 8.2137 4701 rat 
2 —.0215 .5280 .7347 .1513 .0546 .3760 8.8245 .0591 5885 6862 .1284 
3 5230 6779 .0000 —.0023 .3642 7426 1780 1869 .5051 0000 fay 
Chest widt 4 2462 3541 2264 7545 .2283 .4220 2398 0911 5161 f 
Chest depth 5 3334 1430 2791 5272 2195 6175 1460 4772 
} Hip width 6 4207 4068 4062 2623 «5655 .1493 tez 
\ 7 1665 5273 0721 4184 3796 2334 2541 -2587 -—.0058  .2458 
.7470— 1720 §=.3297 .6985 4153 1371 3338 .7106 .1997 .0000 Ing 
Chest circumference. _ 9 A123. «.7069 4812s 1865 2609 £0000 an 
10 4475 7836 —.0009 .0000 .6614 —.0433 .0387 3976 .7818 —.2935 — .0078 
3900 .8326 0000-1794 6781 0000» .0000 .4321— — .2356 — .1282 thi 
12 3400 7998 0485 .5813 1849 =.1251 4183 .6764 .0000 .0000 
13 .7620 1372 =.0829 7105 1374 .0196 2688  .7621 — .0640 —.1168 an 
14 7058 -.0185 1484 — 0977 -0000 6038 -.1370 —.1610 — .2389 att 
15 6916 .2759 —.1237 .0229 7789 0484 —.0072 .0000 6964  .0881 — .3382 —.1975 
16 7532 0742 — .0434 .1 204 7596 — .0250 —.1161 an 
3440 4873) 0000S .1958 3500 .7301 .5349 1095 tel 


| 

| 


